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(57) Abstract: A heterocyclic compound represented by the general formula ( V) (wherein R lb represents substituted Ce-io aryl, etc.: 
T* represents a single bond, C,^ alkyl, -CH 2 0-, etc.; X and Y arc the same or different and each represents optionally substituted 
nitrogen, etc.; the broken lines each indicates a single bond or double bond; Z a represents nitrogen or CH; W represents a single bond, 
oxygen, etc.; and Q represents an optionally substituted C^o aryl or optionally substituted aromatic heterocyclic group) or a salt of 
the compound. The compound and salt have excellent tyrosin kinase inhibitory activity. Also provided is a medicinal composition 
containing the heterocyclic compound or salt. 
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(1) HR5£(V) 



R ,b — ' 



W-Q (V) 



Y -z- 

CaSf R lb «g*l$nfcC 6 _ 10 7U 



-CH 2 0- -OCH 2 - -CH 2 S- -SCH 2 - - CH 2 - CH 2 - £fc 



iJA*nWT%)*ViC 6 _ 1 o7'J-;U»*fcttflllft$nT^Tt)«kVi53r i 

(2) hrsicvi) 




W— Q (VI) 

(if R Ic «»^$nfec 6 _ 10 7U-;i/*, ti§nfcc 3 . 8 y^om;v 

^«kt^fiSisnfcC3_ 8 '>^D7;wuS0liiyitt, Any>i^ oh, 

CNN NO,, NH,, NHCOR, NHCONHR, NHSO,R, SO,R, C 



OOH> COOR, CONHR, CONH,, CF„ CF.O, 



^Tt>J;^C 1 _ 6 7;i/3^v-^;i/^-;i/S^J:^e^$nT^T : fcct^C 1 _ 4 7 
_ 6 7;WI/S, -CHjO- -OCHj- -CH 2 S-, -SCH 2 -, -CH 
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(3) X*fc«X a ^M$tlTViTt)J;^^^T^?)MIB (1) fc^L 
5 ( 4 ) IH«©>fb^ ; 

(4) Y^fe^Y a ^g^Jl^T^^MIB (1) fcUL (5) mMoXk&W ; 

(5) Z££teZ a y^»IC^T*&3HufB (1) (6) ; 

(6) R\ R la , R lb ^fc«R lc ^ttm$nfcC 6 _ 10 7U-;PST*§WfB 
(1) (7) fB«£tfMb£#f ; 

10 (7) — JK^CVII) 



Cj-irMM, -CH 2 0- -OCH a -, -CH 2 S-, -SCH 2 - 
15 -CH 2 -CH 2 -^fe«-CH = CH-^ R'ttTMSM^ W&ZtlX^X% 

20 (8) -HKj£(VIII) 



£\ CuTJWl^, -CH 2 0-. -OCH 2 - -CH 2 S-, -SCH 2 - 
25 -CH 2 -CH 2 -^-CH=CH-§, WH*^, K&HBK SUM^S; 
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w— Q (VIII) 
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(9) HRjCOD 



5 Ht> R 3 , R 4 , R 5 , R 6 £J;tfR 7 «ll-£fckm&^T, ?mw^. An 

*f>Wrf-> OH, CN/N0 2 , NH 2 . NHCOR, NHCONHR, NHSO 
2 R, SO z R> COOH, COOR, CONHR, CONH 2> CF 3 , CF s O, 

* b < £ nt v i t t> £ v> c ! _ 6 7 >v n * i/ - % n * it «BSrr % 
c 1 _ 6 7;P4 i ;«> -ch 2 o-, -och 2 -, -ch 2 s-,-sch 

2 -, -CH 2 -CH 2 -£fc&-CH = CH-£, R 2 ti*^JS^ WftSnW 

ttSJftsnx^T'b.tvi c 6 . 10 7'j -)v&&tcumWk2nx^xb k^mtm 

(1 0) HRStOO 



20 . (5£4>, R 3 , R 4 , R 5 > R 6 &efctfR 7 tel^-£fcte^&oT, 7KSM^> AO 

y>M^> OH, CN, N0 2 , NH 2 s NHCOR, NHCONHR, NHSO 
2 R, S0 2 R, COOH, COORvCONHR, CONH 2 , CF 3 , CF s O, 

's*ftsnTviTt>«fc^c 1 _ 6 7;v+;i^s, w&ztixKx%&tec 1 _ t 7)V3*r>' 
st>L<tt*tft^nTViT'bJ;^c 1 _ l 7;^+">-*;u#^;wai*fcttiitgf-r« 
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^C^eT;^;^, C 3 _ 8 v^O7;Wl'S3;fcteC 6 _ 10 7U-;l'S£, T a te 
3M§£, C^JJl/^H, -CH 2 0-, -OCH 2 -, -CH 2 S-, -SCH 
2 -, -CH 2 -CH 2 -^fc«-CH = CH-^, W a 

(i i) w a ^mi§-&T&3fufB o) ^fc« (i o) mmoit^m^tc^o 
is • 

-am. t 

10 (1 2) T a 43J:tA¥ a W^i!^-g.t(ilB (9) $.tc\$ (1 0) IB«©te£tl£ 

■ 

(i 3) R 4 &tc\$R 6 &7mm^uft(DmT*&z>mm o) (i o> ib* 

(14) HRjCCXI) 



R 3 a lizKSSM^ AP^>gf, OH, CN> N0 2 , NH 2 , NHCO 
R, NHCONHR, NHS0 2 R, SO z R, COOH, COOR, CONHR, 

CONH 2> CF 3 , CF 3 0, gjft$nT^T"bJ;ViC 1 _ a 7;W^ Btfesn 

7U-;i'S^, T a W^-&, C^TWS, -CH 8 0- -OCH 2 -« - 
CH 2 S-, -SCH,-, -CH 2 -CH 2 -^c(i-CH=CH-^ mttlfr 

s b«t^c3_ 8 ->^n7;wp**fcttejfe^nT^Tt>j;^ii5ii5i*^ Q»g 

25 tft $ tlT ViT «k C 6 _ i o 7 U - fctgj& $ ?IT h «k V^SJ&SSSS 



15 
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(15) Q\ Q 2 , Q\ Q 4 £tc\tQtfmm-£ntzC^ 10 7*)-)VmT*$>r), 

5 (1 6) WIS (1) ft^L (l 5) E«©lb^*©^n F5y£f ; 
(17) SaiB (1) fcUl, (16) e«fc£*&^#«B^I&8lfe ; 
(18) 



10 8t££*U Ta^JfcSfi$tlT^Tfe«k<, lJ^±©^xnJf^^W 



b t (at "b «k n 2 ffi©fltJ»i£0Hb*ss2£ & > x £ «k y \t m- 2; & m o T, 

15 C— W— Q 4 (II) 

(19) HER2geflpiH$jTa&5fflB (17) iB«®E^&JS&» ; 
(2 0) ^©TO • ^^jT'&^MfB (17) i2«© EH&J&J&J ; 
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£ <h £#11 W 3 H E R 2 gfi £#P$tr£:£& ; 

(23) Bi#L»tifc^tT, ttriB (i) (i 6) mm.(Dit^^m% 
5 (2 4) uer 2WBmmn^mmr ^>tc^.(Dwm u) &v>l (h) ib«© 

(25) «©^b& • femM*mm-ir%fc®<DMm (i) (i6) mmmt 

10 (2 6) fufB (1) fcV>L (1 6) &&<D{t&&tfflffllt&m&&t>1kTf3iZ> 



(2 7) sfffH (l) fcvsL, (16) Etfc©fb£* t fttt^t) 

(2 8) isiB (i) (i6) mM®ik&Mt*)vt>m&mt$:m.fr&t) 

15 tTS:5gi ; 

(2 9) #Jl/^>«&$a*LH-RHWfPlgT&5fl&E (2 8) fB«©E^ ; 
(3 0) LH-RHSB®^*tLH-RH7rf-^hT»5l9IB (2 9) IB«© 



(3 1) LH-RH7=f-^h3WUa-^D^U>*fcttJE-©tt:T?*Sll9E (3 
20 0 ) ISftfccDIg^ ; 

(3 2) W3Ufottfc»LT, MI3 (1) (1 6) E*©ft:^«*Wa**fi 

(3 3) BfMltl^LT, huIB (1) tZKl, (1 6) mM<DikGM(Dm$Mt 

25 mm%& ; 

(34) *)v*>mtmifiLH-RHmtimv&z>MiR (33) mmo^m-, 

(3 5) LH-RHpgp^LH-RH7rf-XhTa&^MIB (34) tBfc©# 



(3 6) LH-RH7^Xh^U3.-7°Dl/U>^fc«^©^T^§HufB (3 
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(37) immm^mzmu en fcv>t a 6) Ett®fc"&«r0W2&** 

(3 8) ^ ttattft£& itfe^?*^ *IS«ffife«ttf/*fcttV 
5 — tf-ftSUMWiSawl-r^KrK:, ttSJMfefcttLT, MB (1) fSi^L (16) 

-f-«IlifeOTbfcft:, HHL»*fc»bT, tufB (1) fcVM, (16) 
10 (4 0) ^n^^^— i?*a*TS3?J*SSjS'f*&»©IW3 (l) fe^L (l 

6) E«©ft'&*Offiffl 

(4 1) — jK5£(lll) 



15 i$mmmk7km^fz\twmznx^x%&hmmm%&^v, Ttt**&&*fc 

*fc«-«s:(iv) 

20 C— W-Q 4 (IV) 

X%.2n%&%:. W l£ \ W 2 \ W 3a *J:^W 4a «|Wl-^fc«^^oT, 
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T£D> Z^CHT£D> TW^T&£{b£#K 2) T^t-l/>lT^D 
Z^CHtfeD, W la , W 2 \ W 3a £^W 4a W3g^:&D, Q^cfcTO 4 
^7j<^M^TfeD, Q 2 £fcteQ 3 #liH&7xx;i/ST&9, R la ^tf7xX'J 

N, N-S^7x-JH-7 5 J -7xz;i/STS§{^tl/5: & tC 3 ) X& 
iOT^^M^T^D, T\ W la , W 2 \ W 3a ££OT 4a #mi§£-T£D. 

&HER2g6WJ^£l;:|irt3, 

» 

□ h°;k n-7*3Mk -ry^;K sec-79Mk tert-73S>k n-^>?Mk 
-fVO^k *^>3Mk l-^^7°ot:JK n-'v^k -fyv*$/ 

;k i, i-^^;i/^;k 2,2-v^^;k^^;k 3,3-x^^;k^>;k 

3, 3-v*5P;k/Pt:;k 2-X3Mk7^;k n-^^k i-^jvnt"? 1 

;k i-x^;u^\^v;k n-^-7?;k 1 -^^T^Jk yrji/^c^ 
j^Mtittt, mfcftfxyk 7U;k ^77"d^-jk 2-^^;p 

7U;k i-7P^-;k 2-^^;i/-i-7c^-;k l-7:r-;k 2-7 

T-iK 3-7r-Jk 2 1 -7>x;k 2 2 -7r-x;k 
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• 3-^^)1- 2 -7x-Jk 1 -^>7-~)V, 2-^>x~;K 3-^>x~;k 

4-^>^~ ;k 4-^^- 3 -^\>x~;K i-A^-fen;k 2-A=Mr- 

;k 3-^-fen;k 4—Mp-fe-Jk 5 -^-fen;i/^©C 2 _ 6 7;W-ir-;i/S 

■ 

7;p+-;i/«<i:bT^ flj&fcfx? 1 -^ i-7'Dtf~;k 2-7°otf-;k 
i-7>x;k 2-7*^x;k 3-7>-;k i-^>^-;k 2-^>^-;k 
3-^>^-;k 4-^>^-;k 1 -^vnjk 2-^\^>--;k 3-^ 
v-;k 4-^\+v-;k 5-^->-;^(DC 2 _ 6 7;i/^n;kSOT^cn§„ 

Jk y^U^>^k y^QA^yJk ->7PA7°5 1 ;k y^D^fJK 5>7 

□ / - ivmo c 3 _ 9 v7 o r;k^;i/^^ffl ^ e> n§„ 

-y^D^>r>- l --r;k 2 -v^n^ir >- l —f;k 3-->7da^ 

-fe>-l--r;k l-y^D7T>-l-fJk 1 -~>y*DA>^>- 1 -<i)V 

ry^D7J^>ylzjHj <h ITU M2, 4-y^D^>yi> 
-1— f;k 2, 4-y^n^1t>yI>- 1 -- f;k 2, 5 -y^DA+t> 
yl>-l-^J^©C 4 . 6 y^D7JW>yX-MWt^^. 

7>hu;k 7Xk-;k 7it>hu;k 7iti/^k 7;kfk-;k -r> 
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7x~JK l—fyj-jv, 2-j-y?)i, i-7>Hj;k 2-7>Hj;k^ 

Q', Q 3 , Q 3 , Q 4 , R la "Tr^£ft& mWtZftT^Xb&^mMfizikymmi o% 
^b<«C 6 ^«^b7jcm*^^Tr^0, AftWKM^ma^ 0iRfc£7x:r;k 

■ 

-;k -f >^-t?:=.;k t*7x^kn;k A73?k:i;k 7-fe:i-73 1 k-;Mrr& 

D, 4>Tfe7xn;k l-^7^;k 2-:h73Mk l-7>h'J;k 2-7> 

Q, R ,d , R 2 , R 8 T^$n§ rg^$ftWTfc£^C 6 _ 10 7U-;i^J 
R lb , R lc T^$*l£ rg^$nfcC 6 _ 10 7U-;k«J <DC 6 _ ao 7U-;k*£LT 

0, j^WKM^Ttikl mk£7x-;k ^>^i/-;k <>x-;k ^75P 
;k^^^ffl^^n, 4 ) T ; b7x-;k i-^7^;k 2-i-y^)vm^m^L^ 0 

Q 1 , Q 2 , Q 3 , Q 4 , R la T^£ns rg$|£nT^Tt>£^fltm^«5fi*j ©II 
^^b7X^*<hbT«, WifB»7K^»©0iJi:bTO rflg^«7K^*J <h 
MiiT&D., M^^>^a7;U^7k«, ~>7o77k^rn;k4, y^D7W> 

ta« \z m cm *m z\ t ifir % § . 

R lc x^$n§ r®&$ tifc c 3 _ 8 □ 7;k4Mi/gj &<MRT^$n3 rc 3 _ 

8 S/77P7;k^;k«J ©C 3 . 8 y7n7WI<hlTH #IxJ;£~>7 □ 7°D t?Jk 
y^D7'm y7 0^>fJK y^OA^yjk y7n^7'fJk y7D^7 

^;k^^ffl^e>n^> 0 



<4 
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7;W=M'*T?» 9, mzmfeZnfc^tf, tt&tfp^k x^;k n-7°Pt:;k 
-f77°Pk°;k n-7>;k -fV^k sec-7?-;k tert-7*5P;k n-^> 

3\>k 'fy^vm *^>3\>k i -^3Mi/7°pt:;k n-^^w^ 

5 • T a , R 3 , R 4 , R 5 , R 6 , R 7 , R 3a T^£tl<5 rc a _ 4 7;k^;k*J £>£tf R lc K&tfS 

r«&$ ftfc c 6 _ ! o 7 u -;k*£ =t ftfc c 3 . 8 ^d 7; Wk*j om 
;k*-e&D, #ii|5S^$ti^^\ Mx.fc£*3Mk x^;k n-7°p£;k -fv 

7Ptf;k n-73Mk -YVT^k sec-?^, tert-7^;i/^fflVif,tl^ 

10 $?£L<«pWk x^;k n-7°at:;k -fv^oifras. 

R 3 , R 4 , R 5 , R 6 , R 7 , R 3a T^3tl3 IX x _ 4 7;kP3r:>*J R ,c ££>tt3 

rm^$tifec 6 _ 10 7U-;k«*5<t^« 4 ^^nfec a.gi/^ o7;Wk«j 

$«£LT0 rc 1 _ 4 7;kn^-7Sj tVTte, mmWXlZft&mVKD C ,.,7)1 

n^riymirhv, mzvm-znfc^tf. mz-tith*.^, ih^x n-7p^ 

15 ^ -rv7°P^^>-, n-^h^v', ^y^h+'X sec-7>*v> tert-7 
R 3 , R 4 , R 5 , R 6 , R\ R 3a T^sns rc x _ 4 7;kn* ~>-#;k^x jmi 

r 1c fc* -a r« & $ nfe c 6 _ ! o 7 u -;k*& J: tt& $ nfc c 3 _ 8 -> 7 a 7 ;k*- 
20 ;k«j ©tiStbto rc 1 _ 4 7;kn^->-*;k^x;^j titit 

^b^>-^;^x;k ih+y^M-;K 7Ptf*v#;kfc;k -YV7°p$ 
3r->;*j;kfc;k 7>^rv*;k^x;k ^77>*>-#;kfc;k sec-7>^-> 

#;k#x;k tert-7 h^v^;k^x;i/#^fflV^^i:^T'#> ^Tfe^h*~> 

#;i/fc;k xh^y^M-iK 7°p*^x*;k^-;v^»^L^ 0 

25 R 3 , R\ R 5 , R 6 , R 7 T'^£tl& rc 1 _ 4 7^l/>^^^>Sj &ci;tfR' c ££tt 
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R 3 , R 4 , R 5 , R 6 , R', R 3a T^$ft£ T/\U>f>Bfr} &&tfR x < \Z&tf% rffffc 

£ ntc c 6 _ j o 7 u ct rfltai £ n& c s _ 8 ^ a 7;i/*;v*j © t 

LT© r;\D^>H^j £bTte, 7y*fif, JfiMHP, **JiB\ H73HJI 

w\ w 2 , w\ w 4 T^$n§ rfi^$nTv^Tt>j;U2ffi©iit«K«m*j .© 

m&^fr<E>7mw^% imm^Tmmznz> 2to<D&wm'*p>tiz>. m&$hzi* 

X fh7^fl/>, ^IM^I/X /fjH^>,i^ 

x5Pk>, yptfi/>^©7;i/^i/>ST*o, ff^b<«c 1 _ 6 7;^i/>*-e 

; k*xi>X 7°a^-l/>, ^t-1/>, ^>t--1/X ^^;i/tf-I/>^ 
©7;P^r-l/>*-e^D> $f^L<«C 1 _ 6 7;^z:l/>«T^D ; Xt-I/X 
7ohf-UX ^>^-I/>, ^5 1 ;PXt-x1/>^(D7;^^1/> 

ST&D, $?^L<«C 1 _ 6 7;U^nl/>ST^D ; ^^07°Ph°l/>, y^D 
7*^1/ X y^D^^^X >'^n/\^v'l/>%0S//7D7;U^l/>*l:^D^ 
^L<iJC 3 . 8 y7D7Ml/>MD jy^o^zl/X y^D7*r 
Xl/X y^D^>fxl/>^Oy7D7JV^^>StfeD 1 $?£b<teC 3 _ 
8 y^D7MXl/>I»t^^ o #C#£L<te^l/>. X^|/X h 

0D7;i^rxl/>gT&5. 
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fufB r2flfi©H&JftlfeRfl2K*a6J SrfflV^^i^T^S. ^W^M^-^T^ 

-CH 2 0- -0CH r , -CH=CH0- -CH0CH 2 -, -CH 2 CH 2 0CH r , -CH (CH 3 ) CH 2 0- - 
CH 2 CH (CH 3 ) 0- -0CH 2 0- -0CH 2 CH 2 0- -SCH 2 CH 2 0- -OCH 2 CH 2 S- -SCH 2 CH 2 S- - 
0CH 2 CH 2 CH 2 0- -CH 2 0CH 2 CH r , -CH 2 S- -SCH r , -CH=CHS-, -CHSCH r , -CH 2 CH 2 SCH 2 - 
-CH(CH 3 )CH 2 S- -CH 2 CH(CH 3 )S-, -SCH 2 0-, -CH 2 SCH 2 CH 2 -, -CH 2 NH-, -NHCH r> - 
CHNHCH 2 - -CH 2 CH 2 NHCH 2 -, -CH (CH 3 ) CH 2 NH-, -CH 2 CH (CH 3 ) NH-, -NHCH 2 0- - 
CH 2 NHCH 2 CH 2 - -CH 2 N(CH 3 )-, -CHN (CH 3 ) CH 2 -, -CH 2 CH 2 N (CH 3 ) CH r> -CH (CH 3 ) CH 2 N (CH 3 ) -, 
-CH 2 CH (CH 3 ) N (CH 3 ) -, -N (CH 3 ) CH 2 0-, -CH 2 N (CH 3 ) CH 2 CH 2 -, -CH 2 N (C 2 H 5 ) -, - 
CHN(C 2 H 5 )CH r , -CH 2 CH 2 N (C 2 H 5 ) CH 2 -, -CH (CH 3 ) CH 2 N (C 2 H 5 ) -, -CH=CHN(C 2 H 5 )- - 
CH 2 CH (CH 3 ) N (C 2 H 5 ) - -CH=C (CH 3 ) N (C 2 H 5 ) - -N (C 2 H 5 ) CH 2 0- ( -CH 2 N (C 2 H 5 ) CH 2 CH 2 - - 

n(ch 3 )ch 2 s- -N(c 2 H s )CH 2 s-^^fflv^cii^#§^\ z.n^\zm^nt^\ 

$f£L<«-CH 2 0-, -0CH 2 - -CH=CH0-, -CH0CH 2 -, -CH 2 CH 2 0CH 2 - -CH (CH 3 ) CH 2 0-, - 
CH 2 CH (CH 3 ) 0-, -0CH 2 0-, -0CH 2 CH 2 0-, -SCH 2 CH 2 0- -OCH 2 CH 2 S-, -SCH 2 CH 2 S- - 
OCH 2 CH 2 CH 2 0- -CH 2 0CH 2 CH 2 -^T£D, £D£?£b< &-CH 2 0-, -0CH r , -CH=CH0-, 
-CH0CH 2 -, -CH 2 CH 2 OCH r> -CH (CH 3 ) CH 2 0-, -CH 2 CH (CH 3 ) 0-, -0CH 2 (Mr?&3o 

R 1 , Q 1 , Q 2 , Q 3 , Q\ R la , R lb , R ,c , R ,d , R 8 T^£n& rg^tlWT&cfc^lt 

HMifiitSS, ££fc£Dff£U<te5&v>b iOM*t*Si8, both 



V 
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tfou;K **u-yu;k <y**u-yu;k ^7yu;k 
^ v ^ 7 y, J;K ^yytuk tf^yu;k i, 2, 3-^^77u;u i, 

2, 4-**W7"/V)\'> 1, 3, 4-ttW7'/V)V. y7*f~M 1,2,3 
5 -^7^7 X /U;K 1, 2, 4-^7^7 V'JM 1 , 3 , 4 -^7^7 N /U ;k 1, 
2 f 3-hU77U;k 1, 2,4-hU7l/U;K rh^^JiK tfUv^k tf'J 

10 u;k ^>x-f>*Vu;i/> ^>y^+f-yu;K u-^y-fvw/'J 

;k ^>y^7yu;k ^>yt??x;k i,2-^>y-fy^7yu;k ih- 
^>yHJ7yu;k u;k -ry^y u;k '»;u^k ^yu-;v, 

3V=H*-Ux;k 7^7i>x;k t7f>Jy-JK 7°Ux;k ^f'J^jK # 

;w\vu;k a-*;p#u-;k 3-*M'J^> r-*;^U-;K 77U 

15 5>x;k 7x/^itv-;K 7x;?7y^k 7it^JK 7z/*W. 
-;k ^7>M^'-;k 7ith l Jy^JK 7ithD'J-JK OFUS^k 
HDD [l,2'-b] tfU^v^k, tf^/P [1,5-aJ tfUi^k -fS^V 

ci,2-_a) tfj^;k -rs^y u,5-aj truv;k -fs^y c 1 , 2 - 

b) if U ^>>x;k >f 5 M C 1 , 2 -_aJ tf'J 5 >>~;k 1,2,4- HJ7y*n 
20 [4,3 -a.) tfUS^k l,2,4-hU7yn (4,3-_bJ k'^y-J^) 

■ 

25 r#^#^^Sj tLT^ttti^-rst, iA^y7-;k 7 if 
3^7- ;k ^-fe^x>k ^x^~;k tfPU^-M fb7kHD7'JJK ^ 



ft 
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10 £|^iai&S£fflV>5££#T*#5. 



fj 



15 



20 



25 



c z.x\ R'x^n^ rg&£nwT%>«kv>ifcte#*Xj ^tfR 1 , q 1 , q 2 , 

Q\ Q 4 , R l \ R ,b , R lc , R ld , R 8 T^$n^> rggSnWTfc .fcV*ig*St£j © 



(viii)Stfe^nTViT , b«kv^^S, (ix)g#l£nTVvr%><fc^7^ (x) 

■Jft$nTViTt>«kvw5 F-r;i/S (fciAfck 5£-c cu' ) =n-u ra^K 



SVS (00*. iC-C (NE* E* ' ) =N-E E, E' 

(xiii)iiJAsnTV5T'bJ:w*-;vafi» (xivm$£nwTfccfc^7jwi/x 



(xviii)AD^r>M : ? (#k 7? 
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$f£V<ffl&M, ^mm) . (xix)v77^ (xx)-ry>7/S, (xxi)~>7^- 
(xxiiHy->7*-^ (xxiiW:*v7*-h^ (xxivW Vtt*/7 
hM, (xxv)nhD^ (xxvi)xhnyX, (xxvii)x;kfc>^fi*©7:/;i/ 
i, (xxviii)^j;i/^>^ft^©7->;WS, (xxix)^VS^fflV^n, dtl^ 



0£&0fitfeg«gfft vSmfctiLmiZ 1 £ <a L 5 m ffiS. V < It 1 fcn h 3 fi) 



-fV^k sec-y^;k tert-7'^;K n-^>^;k -f7^>?Mk 

^;k 2,2-v^^;u^;k 3, 3-v^^;k/?;k 3, 3-5**3^:70 1: 



juk, 3£*$) , ffiM7;k*;us (M, *3\>k x^;k ^di^hpoCj., 
7;wu«o , fi»7J^-jn (flu tfxjk 7U;i/^oc 2 _ 6 7;uyx;i/ 

:) , &8l7 )V*~)V& (flu x^x;k 7°nA 0 ;i/^;i/^©c 2 _ 6 7;u^rx;p 

:) , Sl&£ftWTt>ck^75/^ B&$nTV>T*>«kV>jMMk 5/7/ 

(M> ;* h^v^ktfxjk xh^v^;k^-;i/^©c 1 _ 6 7;kn=t 1 >/^;k^- 

T^Tt>=t^C 1 _ 6 7;kn^i/^;U^n;k Anyx^tlT^Tfei^C ^7 

;kl> l -7W> ? x;^;k^x;k t?^U5V 
#;k**-;k ^;k^uy^;k^-;k l -tf^^v?-;k*;i/fc;^) , m*\z 

JUSS^^tK^S (09, W^'jyS, tWJ-M, h°^'>>VK> tf^ 
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**?vz?-)],mt£e) *&&mto&z.tifi'v$, rneo^ioti 

-7°P^nJk 2-*3\H,-l -?°n^-)W 1 -^r^k 2-7er~;k 3 
;i/-2-7x~Jk 1 -^>f-Jk 2-^>x-;k 3-^>x~;k 4-^ 

>x~;k 4-^^;i/- 3-^>T--;k 1-A^~;k 2-^-fe-;k 3 
-A*-fen;k 4-^-fe-;k 5-^\^~)vm(DC 2 _ 6 7)l^-)im^m^ 

mm^mtLT(D m^nx^Th^7)v*-jmi \z&nz>7)v*- 

JlMtbxU, MA«x^-;k l-yne~;k 2-7nk°-;k l-7>- 
;k 2-7^-jk 3-75P~;k i-^>5f-;k 2-^>^x;k 3-^> 
^-;k 4-^>^-;k l -A+yzjk 2-^->-;k 3-M^>~;k 

4 - ~>^;k 5 - c 2 _ 6 7)1* - ;u & c: s 0 

7;U*-;«<2g$«<hLTta, Buf3b£»fel3£i:LT0D rg$£tiT 

t^Tte, ix.«7i~JK 7^75Mk 7>h'j;k 7x7^>hU;k 7^7 
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tcm^tLxo) mWf£nx^xb£^7)i*)VM} iz&tfz>wWkMtmm£ 
&(Dmmt£b<D%:m*z>z-t-tfixzz>. 
mmwWk&thxQ m^nx^xh^^^u7)^)vmi \z&tfz>zst> 

v £ □ ^ ->;k ^ □ A 7°^)1$f<D C 3 _ 7 i/?U 7)V*)l^&m ^Z>Zt ffiX 

m^&zttfx^&o 

t 

z.zx\ m.&2nx^x%&^>t7U7)i / r-)iM<DW&MtLx\$, mm 
istcMWkMtvxiD m&2tix^xb£^7)v*r)i&} \z&nz>wwi%tmm 
20 tmvmufc'btD&m^zz.ttfxt&o 

*u-yu;k -r y^*-tf-yu;k ^ryu;K -fy^7yu;k -fs^yu^ 

If^yUM 1, 2, 3-^-^>?7yU;K 1, 2, 4-^1f^7yU;K 1,3, 
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4- **lH?7\/U;k 1, 2, 3 -?7i?7VV ;k 1,2,4-^ 

7-5?ryu;k 1. 3, 4-^7^7Vu;k 1, 2, 3-HJ7yj;k 1,2,4 

5?-;k hU7^-;i/^0 5^Vib6fio^»S3Sr#*tt*5BaE, 

y-r>Hu;k ih- <>^/u;k ^>x-r>yyy;k ^>v^*+i-yy;k 
1, 2-^>y-ry^thyu;k ^>y^7Vu;k ^>ye^-;k 1,2- 

s»/Un;k +^-v*u-;k +;WJ^k 73?^n;k t7^Uy^JK 
r-*;w#u-;k 7^Uv-;k 7x; w-jk 7i;?7v^k 7x 

au-;k -r>KUv-;k t!pD c 1 , 2 -_b j tru^^jk tr^/o [1, 

5 - a) tfu^;k -fs^y ti, 2-a.3 fcrui?;k -r$*v a,5-_aj tr 

»jS>;k -fS^V [1,2-b.) tf'J^-Jk Cl, 2 -a.) tfUSv 

-;k l,2,4-hU7V*D C4, 3-a.3 e»J5?;k l,2,4-hU7V*D [4, 
3 -_bj tf U 8-12 M©^#^^«|t^S £ L < ft, 

m2f@«^L / fe«mm») , J:Dff*U<tt«HBUfc5^L6ja©maK3Sr 

^•fe^-;k 5^x^-;k t°DUvx;k ^h^t:HP7U;k 3^^-;k 

^-;Wf©3~8J| (ff*L<tt5~6fi) ®fi&ft&SW£*figjft] (ff£L<te 

ftft) (Dw^mmmmmm (nmmmmmm m> »5wn, 2 , 3, 4 - x h ^ 

t KD*/y;k 1,2, 3, 4-rh7tFn^y^y U;i/*©«k^fcWSBbfc¥ 
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io 



20 



25 



$nwrt>j;v>75/ 



0 » 



5« (£?£b<tel&^L3ji) llftbTWfeJ:^. 



tbTo m&znx^xb&^mm&} ^vx^xt^ r 

I 



:J CDi 



O^b^X 2, 2, 2-NU7j^Plh + 'X h'J^DD^h^X 2, 2, 



x^;k 7°ntf;k -fv.yDtrjk 7^;k -fV7>;k tert-7?;K 
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* 

5 Ih^y^M-jl/, YV7)\s-*u* b^>#;kfcjk 2, 2, 2-hU7;i/ 

tnxh^y^M'jK F'J^DD^^yM#-Jk 2, 2, 2 - HJ 7 

;k l-^^jk 2-^-7^;^qc 6 _ 10 7U-;v^) , t?)1*a m> i 

#?£L<\$7 x.~)l- C 2 _ 4 7 ;k^:i;M§0 , %SHiHg£ (IfilBSMSibT© 

15 n&©tt*©B»aSttii!A^|6^fi«K:i3fev>b3fljljftLT^Tt>«fcv». 

WiMm^MtLx<D rw&~znx^xh&^7s.y&) \z&tf% rj^ 

20 ^fr&xM&znx^xh&^T^/mmxw&znx^xh^, z\tit>(D& 
M(owWk%\zww&mte&w\zit£\,*L2mmmLx^xb&i,\ 20© 
■ u^m^mw^t-m\zt^xwk7^/^w^'t^>M^%^) } o, zwmu 

Wi&(DmVl7^/MtVXte, -7ffy-JK 1 -enU^~;k h° 

25 (M> *5Mk x^;k yntfjk -Y77°DkMk 7^;k t-7^;k 

^>5^;k A^yJ^OC^JMJ^) , 77iW (#K ^>>?;k 7x 

^^;^©c 7 _ 10 7^;w^) , 7U-;p (09, 7x-;k i-^7^;k 2 
-t7^oc 6 . 10 7U-;vf) ^£WbwTt>£^ 1 -tf^>?-;k 1 

t 
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f ■ 

* 4 

5 yotf;vx;V7^-;K ^ v 7*0 tf^TJi^ xjk 7^;wx;i/7^-;K -f y 

7>;i/7;i/7^~;k sec-T^l/TJ^^XJk iert-ttfrW? 4 ~M ^> 

^;i/x;i/7 >r x;k ^->;i/x;i/7 ^ c x _ 6 T;i/^r;ux;i/7 ^ x;v£$ 

V*<S££j&*T?£<5. Z.^T:7 )V*r)V7.)V7 4 — ;P©gtft* tbTfck MIBLfcg 

IftStbT© rgtfc$ftT^Tt><fcv>7;Mr;i/j fcW£g$S<hlSHtl&$c<z)l*d 

Mtefi^S^LT© rx7x;Wbt>b<«75 H{b$nx^TfcJ:^*Jl/^ 

turn #;k^*->;i^> 7;i/33->#;i/fc;k 7U-;p**^* 
;kfc;k 7^;i/*;k^>#Jkfc;k ^wt^-ok N-^/wmtuwtt 

*v#Jkfc;k 7n^^rv^;^-;k ^vyn^+y^M^k 7h^-> 

#;k^-;k ^V7h^y*M^Jk sec-7>^^;Ufc;k tert-7>^ 

>-#;i/fc;k ^>^;kt*v;*j;i/fc;k 'fyofj^^j^, * 

20 $s£fflv><& ^Trfe* b^^;k^n;k 

sj? - ;k 7°o ;k# - ;Mg© c x _ 3 7;ka * ;k#n;i/^$f £ u v>„ 

25 fc < kvM£»7;M i Ji/& (0iK ;Wk x^;k 7°oH;k <y7ntf;k 7*^;k 

-fV7>Jk tert-T^k ^>3S>k ^'^©d-eT^MSf, £F£b 

<«pWk x^;i/^) , 7->M (#J> *;i^;k 7-fe^k 7ot?^-x;k 

;i/n^'>*>'k^-;^©ix«21l^fi^*<hbT*bT^T : bJ:^ 0 ] , ad 
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©c 6 _ 14 7 u -jw^ y*j^^jp»^ t v\ & r7U-;kt* 

lt&> saia©sfftStLT© r7;i/p+->*;p^-;i/j fcisttsntfca^i^lts 

x^;k yptr;K -fyypt°;k y^k -ryy^jk tert-y^k 
;k ^s/;W0C 1 . 6 7;i4;W¥) > «7j^-jp (flu tf-;k 7U;k 

<yyo^n;k yp^-;k y^-;k ^>^-;k ^\=Hzn;k#©c 2 _ 6 7 
;k^r-;i/^) , y^D7JI/^l/ (W, v^D7°Pt:;k y^n7m ~>£p^ 

;k i-^-y^;k 2-t7^©c 6 . 10 7UH^) , 77JW * 

>-y;k 7xWfoc 7 . 1() 77M;k »st<«7x-;u-c 1 _ 4 7;i/^ 
, 7U-;utj^-;u v>^s;k^©c 8 _ 10 7U-;k7;i/^-;k 
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25 



M^^u^Tt^ mm.7)v*)v, W&CDW-)^ '>^P7iWk 
7U-;k 77il4^ 7'J-;k7;Kr~;k ffi*SRSttflllftS*WbTViT ! b 

«t<, -ecillittd fff2©g$S£LT© r7;H3^->*;i/7j?n;H t 



7°nt!;k 7^;k tert-7^;k ^>^;k ^^oc^.tw*) » 



(i7x-JV-C 1 . 4 7JW^) *$£IHV>*;i£j&*T?£*. 210© 

15 ^t»i-il:feoTatt7$;«t§i^t)^^ 

$7S/#;w^<jk>LTte> ^^«i-7if^n;i/^j^-;k i-tfp 

-TV7°otf;K 7^;k tert-73\>k ^>3^k A^^©C 1 . 6 7» 
20 • m) , T7)V*)V (0iU ^>5?Jk 7iWi©C 7 . 10 77MJ^) > 71) 



W LtwfeJ;^ i - t!^7 5?n;i/*;i/jpn;p*o 3 ~ 8 M (£? $ t < « 5 ~ 6 

$nT^Tt)J:Vi7)k7 7 ; E-r;i/*J ©ffi&StbTWu ButaS&SiiLT© 

-^ygi&^w^-f ji/j , rN,N-^g^;w^^;i/j ©gj&g^iwiii©*) 



a. 
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10 Q 1 , Q 2 , Q 3 , Q 4 , R u -e^£ti& rgtfe$nTV>Tfe«kv^#R&{fezK3sgj > Q, 

R 1 ", R 2 , R 8 T^£ft3 ra^$tlT^T ! b < kViC 6 _ 10 7U-;l'*J ££^R lb , R IC 

15 q -p^sns m^nx^xh^^mmmmm&i ffimhx^x^^m 

* 

q 1 , q 2 , q 3 , q 4 , R u T^$n?) m^nx^x^^mm^itTKmm , R ld , 

R 2 , R 8 T^£tl3 rB^$tlTViT ! fcJ:^C3_ 8 v'^D7;i/^Sj *3ctZ>'R lb , 

20 R lc T?^$ns rfi^$nfcc 3 _ 8 5>^n7;wi/»j ^ittuxut^fcs 

x, r, y, w, w 2 , w 3 , w 4 T^$n§ rfliai$nT^T'bJ;v>saE*jB(?j a*WL 
75/sj fcwse&££i^fcfc©£^5;i£j&*-c££. 
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^2mom^nm^7mm w 2 , w 3 , tx^nz rBj^nwrfc 
^ 2 mmmi^mitym&i ^Lx^x^^m^tLxit, mu\^tz.m. 

5 mmfsiho^m^^t^x^^o 



r', r'\ r'\ R ,c ^cfc^R id {c^viT«, wWkznx^xb^^mm&m 

x ^x t> cfc y x - & § » 

10 R 3 ~R 7 WU P)-XteM&oT, 7K^M^^fe«ADy>M^T?«^$nTViT 

T, r&^tf Tn^WSv *^U>M, X5fl/>S> £fc«Hxi/>g^W 

w, r, w\ w 1 , w\ w\ w\ w\ w 2 \ w 3a ^j:^w 4a «, ^^i/>> mm 
i^m^nx^x%^^mw^x^^^Y=i=^mw^x^^t^^0 

25 ^l/Vi. 
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R" 



/ 




(IXa) 




(Xa) 



To 




(IXb) 
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R" 




Q 



(Xb) 



10 



:-To 

«{C43^T«> mzz.nt>0)(m), (IXb), (Xah (Xb) Tf M tS tl & W 



5 £f£LW 



^icff*L (r ), (in* )> (V ), (vr )~(xr )t* 




d') 




(III*) 




on 



15 ca; f K M^ttiffBjtutw*!!*?**. ] T*$n*ft:^**fctt*© 
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(VI') 




(VII') 




(VIII') 




(IX') 




a _V/ 




(X") 
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15 



31 



(CH 2 ) B 




(XI') 



(5£*k m^mm^mtmMmx&^o ) T^ns^ti*^*?-©^ 



*$m\z&\<*x-wc& (i) ~ (xi) ^ct^a' ), (iir k (v* h (vr )-> 



09;Lfc£bU*?\H'75X bUx^;i/75>, fcfU^X tfnUX x^/-;i/ 

75 >, ^X^/-Jl/7SX hUX^/-;P7S>, ^D^yJl/7$X 



. >'J7MD 



7-?-;n^ 5>o.^^ sam, Ti/-r>^ ^x>^ u> 



tt7$/^£©:&©»ji&M£LTteU ;i^x>. 



20 u-/x ^x^>/j:<Ht©^ffl^e»n, m^y^JW.t(D^(Dumumth 

* 



25 «kU 
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*mM{k&mm&7im (#i> 3 h, u cm t^Exmrn^nx^xh 



10 



TJS^TfeJ^ (®^£:LT&> MTiU^m (I) ^©:S£^#©t>©&£^ 

it-Sm (IVa-c) It. J. Med. Chem. ^ ^7* ^x>f 

;i/^r5Xh'J— ) 2 8i> 7 1 7- 7 2 7-H (1 9 8 5¥) fclBi^O^SSfctt 



15 



fell * 



HJ 5£& 1 a 



0 2 N. 



. HY z 
(I la) 



Hal 





Q-B(OH) 



" Pd " 



R 



R'COOH 



(IVa) — — .. (|a) 



" s mm 1 b 
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(SlSla) TfrjR£ftA#*JffifcflS'&& (I la) jIS %>*6Vi&n*- h n 

10 »KFiai*«a*uvi. 

#e>n^fb-&t>(iiia)^, aatt*'&A#T, #;MS>®Kfc-&i& r'cooh tua* 

(ppe) *»#b&a*£>iQ&-r5, ^^^«^^>x;p^>i?4 i ji^^* 

15 s&-rs#&a«gtf&ft*. sjsiamteu ^Tnfe^M^e. 1 8 ox:. »*b<« 

100^514 O'CTffpJli^T^S. R*H*Mttll^|HI*»61 2P#F B lT& 

^.tfrh^Xh U 7x-M7 7^f >/^^Afc£©A^^AM$£2JP*-> 
20 TOtttf^HfcT* «S)&:^r«S"5»ft-&» Q-B(0H), a»t5t, (la) 

S ft s. 



9> 
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m ri63Sj ©Ifflllt, <b£-#KlVa) l^UdtfU 112^20^, 
L < ffi 5 1 2 ^E;1/T&£o 



10 



"5£fe2 



"B&2 a 



K 7 



z 

(IVa) 



Hal 



HW*Q 



R 



z 

(la') 



ca*, mzmmmfemtmMm*. turn, mmm^rc 

IM 2 b 



W-Q 



15 




(IVb) 



HW>Q 




(SM2 a) «JSj£lT?#5n*fl3'&*(IYa)*, KJfcizBm&^ZtiW 

mux, *m&<D&z>fmmi b (i timmwtzt, <ia' ){k&mmznz><, • 
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#U£A, mWamtiWk, TK^b^-hU^A. 7j<gHb#D£A> TkBMt^U 

K r^«j omit ik&mim) l^EMztth. »2t;p-2 0 : E;k 
u < rau *9 5 i 2 t;i/Tafes. 

<«l$gft2b) ^ItlTMl bT1#e>tl§{b-&'t!(IVb)^e>{b^%(Ib' ) 
10 ##£>n5. 





H 



N' 



Q-B(OH) 



Hal 



* R 



(IVc) 



" Pd " 




\ 
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Q 



(lc) 



H 



N 



(Vc) 



R'COOH 



R*-Ha I 



Q 



15 miR^nx^BTH^b;^ die) a^t>-&irie>n-5-hos©ii7c^#ic 
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#&tt&fc-&»(IIIc)ft, jasfctf^frT, *;^>»ft-&» R'COOH tJK* 
5 (PPE) t^l^ailS, **Vitt^^>x;P3f»>K4«jSS^:* 

**£tt"#x£Bl&T» 3lS&^f*S3»fl:'&« Q-b(oh) 2 tmii^t^t, (Vc) 

jR»*U^7A, ^BbK^U^A, 7KM^hU-7A, *HMfe# U ^A, *gtfb 
*U£Afc£©&«ifi^ &*WihUx^;i/75>, k 0 Uv>&£©«&« 

20 m. m&i o&fflftte, ffr&ttUVc) l^Vttt, m 2 2 0 £F£ 
L < tt, m 5 =e;p~ 1 2 ^Hr&S, 

(M, ^>ifX h;Ux>&a , 75 PJ» (00, 
25 ;UA7SF, ^*^;U7-feh75 , /NayMb^ttii (#J> £pp 

#;VA, ^PO^^^d:) ^Stt^frT, /\ny>fflR r 

Hal J; 0, tt&Qi (Ic) .##e>n*. rjfi36j £LTfc3u #J 

zKSKfc^HJSA, TklHfcTJU^A, TkUfls^U^A, h U Ok1zE(D 
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^T5/-l,3-^^^tKP-l,3,2-^71f^X*U> (BEMP) , BEMP 

wzzotiwmx* wBi^ns. ^ r^sj fc-g-tj (vc) 1^ 



K 1 



H 



H 



N 



Hal 



HWM} 

- — - «K 



W-Q 



R 2 -Ha I 



(IVc) 



(Vc') 



R 



\ 



R 



'—i 1 



N' 



W-Q 



(Id) 
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& s hj x3\H/7 $ x true? 



ft m&i ©ffifflatt, fb£ti(ivc) i tjn:^b, & 2 ^e;1/~ 2 o if* 

a . ^mmmi&mm. ^xtfx h;ix>&£) , 75 Km (#k -x* 

10 tlR 2 -Hal tK«$*SCtfc«tQ, ffr&to (Id) *J#&n5. rjfiXj tLXU. 
MX}** mtl-VVVk* fflgtfr&l- b U £A, EMbtrU^A, R***#U£ 

£©&«&»£* »5V>lihUxW5X tf'Jv'X 2-tert-^;W5/-2- 

vx^;i/75y-i ) 3-^^?;^;i/bFD-i,3 > 2-^7it**7;^u> (bemp) , 
(vc* ) it;H:ML/, m 1 1 0 #?£L<teu » 1 3 



fe-5o ADy>«R 2 -Hal ©€/BMte, (Vc' ) l^WcftU ftlW 



20 




Q-B(OH) 



" Pd " H N 





R'COOH 



H 



(le) 



Q 
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rfriRS tiA^ i>Tfgfcfc£«> (lie) fclAtfWI, 
XX fh7tHD77>, 5?*h^X*>fc£K:»#3'8\ 

M£U>. r^J «h LTH 0!l*.fc£ SfflH-hU2A, HJ 9 A, 

10 mtft U 7 A, m^tK^^J U £ A, 7j<mfb^ h U >7 A, U £ A> zkKfc ' 

K r^gj ©^ffifttt, ft^* die) l^McftU *5 2 2 o ^e;k & 
* h < tt, ft 5 ; e;1/~ i 2 

15 #&nfc{b£tl(IIIe)£, ®Sfe , &V^n-5xhDS©ig7C^fl i tf*T. Stc 

a ^A^x^y-^if-rfTfcnseit^-jKWT**. 

# (ive) fcSfci*&*#T» t})v-#>m\&m r'cooh 

(ppe) *tt# Lfc#&jnjirr*» &zwt*?>z)V&>wt$>m%feM 

10 0t*^14 0tTR5i: <h^T# So Kj&ftNtt l mfflfr 512 PtF^T & 
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HW b ~Q 




(llle') 




R'COOH 



H 2 N 



z 

(IVe') 



4> 



W-Q 



N 
H 



W-Q 



(le') 



«$nA^"Jf^b-&ti die) x 

ij, 'OfefX WI/X>&£) , 75 Fi 



(#K ^^;WA75b\ v^3MP7irh75 F&<H) » AD^>«« 

im^<Dh^UMm^ timm.w~?z>t, (me' Hb^wtt^tiSo 

15 V^tl-So 

r&gj oiint ^-&#i(iic) i ; e;i/^L> 2 2 0 

nZftTciktiM (I He' )£, ffi^^^^Sn^xha^coMTG^frtc^To it 
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* 

xxxjp (ppe) 4 , M#b^^e»jDi^-rs> %>%w**9>7>)\f-fc>wt*m% 
< « i o o t:^ e> i 4 o "ctit^ t ttnnzzo Kjfommu i i^ra^ e> i 2 p$ikj 

> 

10 ¥fr%&mz.&QBm£tz> (r) cs) mzftmrzztwvgz. 

&#m\ZYZWX.& ft^Sfe^A (M, CHIRALPAK AD, #4 Wit 

j&KM^vu^y s. ; tuvttwwL ymmzMvx. iiie^tfe 
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■ 

» 

5 (i) m\z&fc-tz>4k&m&^?o tt&m m ^dh^^^ith <b 

*>?-j\'TS.;%)Vtf—)]/fcs (5 1, 

10 ^;wb, \f.nu4)v**ri/*?-M& tert-^;Wb*nfc-fb'&4W» Mb^t; 

(Ms (I) $©Jlc&£#7-fe9\>Wk h-r;Hb, yp/v-OWk 
tf/\*p-r;Wb> 7>2is-Mk, 7T»j;Hb, 7^x;wb> >?/^;i/75y^^;i' 
#;i/#x;Mb£ft7cte^#) ; fb£ti ( i ) ^©#;i^*v;i/g^ x ;wwb, 
15 7^ Mb£ta/^b£t) (00, fb-g-ti (i) m<DX)m*><)vm&2L?)\ / x.7,^)l 

xx-TMWb, tfA'P-rji/^^^^l/xx^Kb. xh^v7j;i/^x;^^->x 

^frJLXT-Mts (5-*3\H/-2-:fr*y- 1, 3- 

^t+v^>-4-' r;i/) ^^xxx;wb> ~>^PA^>;i,^v#;i,fc^ 

20 x^jH7xfMb, Nb£n/Hb-&fj3£) ;#»v>sn&. 

©lb^ttg^^o©7j^tJ:-DT{b^iii (I) mfrt>m7&tz>zttf~?%z> 0 

£tc. (I) moy'U^yy^t, fclWmjgl 9 9 O^FPJ T|g|gq n n<Jr>l 

^mm\zMi>Rmw.s smm<D^n<Dih&n*mw\z&^-znz>o 
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m\zu, ^^aiy>^~^mmmmz^^mmmmn,m^(Dm&^^n 

HER2&^UWS3&©ifJ6^jH-rs?&«fla<i:UT,' 

ws, *5sw©fl:^«jtt, (fe^Tt>iu», miimm, mm, wm, 
mm, &mm, mmm, &m.m, ±~mmm, &m, mmm, mmm, nmmm 
itfrmmm* m^mmm, . mm, mmm, mmm, ^wm, j-^mm, m 
mm, m&tm, j&^m, stmm, m^j>/m, m&m&M, mmm, nmm 
jfiwmm, mmmm, m^m, 'wmmm, ##3>wm, a i d s iz&®? § 

- 

5iMf«&a , V'ovx&mm (h i v«ft&a tzEomunmnmz 
^mmizM-r^^t^m^rcummitLxm^^ctH}^^^, 

*^Bj©fb^%«, m, mz9im,. mamm, mm, m, mm, mmm, * 

»f«b5SfiM£tI^bTfl» (M> kK ^ St. 
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5 *38K©^%SEJItUT, kh$©i«&Ili&fc«#T£fc&fcoT, 
Attrt, Art, ABB, IK ft, Mft, ttrt*«t«lttBirt, «3^ra, j»«©iaft 

mXMlBO. 5-1 0 Omg/kg#I, j?SU<(il 0 1-5 Om 
g/kg#;l, $5fcff£b<fil B 1~2 5mg/kg#i*e*S. £©§£ 

PSjUi#MlP«fc:«#T5;i£:a^e#s. 



»> 
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20 



D-X , # U fc? - )V \L o U H >& Eiflm v>£ na. 



10 h'J7A^£^fflv^ti§ 0 

-^A, ^b^>iih-^A, ^/X^7U>m^U^U>&£Wffi?£M ; 

MZtetfv tf-;v7;m-;k tf;'J tf~;Hf P'J FX *M^y^^t;i/0 



e <Dmmwi& e mm v > e n & . 



©$?jg^j t b t x. > >w 7 ;u p -Mz Ef>m ^ e> n & 0 
25 f«t*^^sn§. 

m±m\zmvTmno. 1-95% (w/ w ) ^w^s^Kcfco/mfet^ 



WO 03/045929 PCT/JP02/12264 

46 

(1) *38W©fl5^<»©W^i*SI9:#T (2) ©fifiatfQSSI 
<fc D - S ft 91 $ it 3 d t i$X # 5 o 

XXhl>/-;k yXhU/X ;*A°;|/M»X 5D^>7i>, tJWDt 

20 7$;^fH$F> LH-RH7rf-Xb (09, W3f-fek'J>, 

>il^XXh7^t-JK 7DT*~ m£3H (09, !»7 7HD 4 /-^ 

>fc£) , K7>Fay> (09, 7M5K tW5H, rM5F&a , ' 
25 5 a-V#!?9-' Vmmm (09, 7^fWJK, xt/UXxU Hfc£) , giJM 

gsfcji^^IS&l (09, tW^^/x 7VKxy*nx ^^Vx MJ 

7AWD>fc£) , 7>Fnyx&$lfi#l£ (09, 7t*77P>^i*) , 1/5^ 
y^f K£«i;tfl/3V-r F©ftW£iB51t-*3£ai (09, U7nr/-Jl/&£) fc£# 
ffl^£>n, &^Tt>LH-RH7^-7, b (09, ffftlHrUUX 7tk'JX 
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•<*X77$h\ 5^5Vt> *K3>, hXl/^-f^nTJl^jX 7x;i/ 

10 ^t^x ^x^fx s^t^x *^7*^x ttwuz-y, 

UK-AX^X 7°$t7>\ U^AT^X TtV'DSH, hXt7Jl/77X 
hD7*X775F, y;7^f>7^77^ tiMuy. 7Fifl/XX 

» 

15 rftwssaij £LTte> *;i^7h7ux 6-^;^7>7°u> 

7t7^7^X77-h> ifiife7XX*fcfX 5-FUJRSBW (M> 7;i^n 
75yJk T^7-Jk UFT, F+X7Jl/'JyX #;WE7— ;k #DX*fcf 
X I5f7-Mi*) , 75 7 77 U X cK >#;io"7A, ^7*o-r 
20 h\ 7>XX 7#U*'f h#;k>7A,' l/sj?7*U*-f h^JkV^A, 

UlfX I5r7-;K 7J^7h'X ^AX^tfX kHn^yM/tS h\ 
^Xb7^7X t'JM/^yA, ^F*y7UyX Sh^^X 77\/7 

ux yxtAxfXi^it^n^. 

25 >CX ?-fh7^y>C, 7nWy>A3> ^T'l^T'fXX 

t^yx «^7°n-7^fyx mm.?V J)V\iyy, MH+y^fyX 

mmrzyjwyy, ss&tf^ufxx **#;wv** 

* 

^x $X7^fi/x tfj^T-rxv^ *W7>f'Jx sh^x ifflfer/ 



f J 
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(brm) j <hi/r«, #1*.^, t^/t--;k ^i/x^>, 

5 i/V7s(7>> vy^-jry, -f>^-7xnx -f>*-n<* 

«Wffl**5g»$n*H?-**fflVie>n» (1) EGF. (epidermal 

growth factor) *fcl*€-tt£3fc*WfcR— ©Ett£^rT CM, EGF, A 
k£*U> (HER2D#>r i ) &£] , (2) ^ U JtWfc 
15 |p|-(Dffitt?rWr^#lg CM, -f >S/aU^ IGF (insulin-like growth 

factor) -1, IGF-2&£] , (3) FGF (fibroblast growth factor) * 

fct*-tni:*R»icn— ©^tt^WT^ti® cm, mttFGF, i&sttFGF,. 

KGF (keratinocyte growth factor) , FGF-10&£) > (4) ^(Dt&OB 
fflMMM? CM, CSF (colony stimulating factor) , EPO 
20 (erythropoietin) , I L— 2 (interleukin-2) , NGF (nerve growth 
factor), PDGF (platelet-derived growth factor) , TGF/3 
(transforming growth f ac tor jS ) , HGF (hepatocyte growth factor) , V 
EGF (vascular endothelial growth factor) teEifi%>Vfz>tl%>. 

^U>g## (HER 2) , -r>v^U>g«, IGFStft:, FGF»- 
1 SfcttF G F£g#- 2fc£#*tf 5*15. 

& r«MH^<7)^ffl^|5aST^m^Jj ttTtt, HfCDESSfl, 

h7X^X7^ (A— fe7°?> Herceptin (jftff) : H E R 2 $fH$) , 



■ 
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(^U^y^ Gleevec (j&ft) ) > <tVyV (Iressa (ffift) : 
ZD1839) , t7+y7^ (Cetuximab) ft^tfsn^. 



10 X ytl/'JX U^-7°ni/U>^^) , A— i?7°5P> (f&tl : iaH E R 2 #t 

^ % i mm mm t tm^t> £ nx ^ n & £ n . n © «t z> t v x 

20 «, MliU (1) ^BJ^ft^iiM^iJ^^IWIBficMftLT^en^m 

izMM{ki>xnBn%2m<ow$i<Dm-®^M®x<Dmmg*&^x<D®. 

•5o 
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hx. muf®?u<mmu® mm, mm, m&#^o \z$t±\z%L^~tz> z. 
tire**. mmnz, »^ mm^ &t, ism &^ 

\6.&mmz®i§-Tz> z\ttfx%z> 0 

^^^Mom^zm^^nxh^mm^mzw^n^m^tvxit, 
m^vrz^mm(Dmmn^\zmm^n^h(Dtmm(Dh(D^m-r^zt^x 

<«^J0. l)4^5 0ttX, ^WJUHfiO. 5&^L2 0Mfi%g 

*fg BJ 0#JS £0 fc * S 0|j)D| ©^ tt, £g $j ©^ (3 J: ^ T fg & 
Itl!iM^tT|fll^Hb9 9. 9 921%, $? f; U < «*9 1 0 

**W©ft^*sfctt^jnj, tt% ^ ttffl , >< _ > (Tffeen) g 

0 (7h5W^a», #11) , HCO 60 (H3t^5*;PXW , #Ulfl, 
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^DtVM^H^p-*, f^Mj>^a , Mtum (ft 7xn;nf 
pp*-;i^) , pj^j (ft /fij- feIj>% x^/-;ng) % f 



m (ft u>j 

RtftOT^^ii, ^x>»R^o7^y4JWMf) , (ft 
tfb^MJ^A, 46^*U^A, T>-h-jk v;i/t?h-;k , 

:x^;k $ah, :/ptr;wi^x ^>-j)V7)Vn-)v 

o >^.jn-;k «tH» , mmm (ft 7*F-m ^>$W;m-;i*> & 




5 J!Xtt£fl*.& MM (ft ?L». B«F, , jnWH (ft x> 

7'X Afcg) , tt^n (ft ^>yx T^fcfTrfA, **** 

aa-XttJWRM (ft 7T7'J>^^y^, #Ux^W>ifij 

-;k y<-> 8 0, 7>PX^^ F6 8, ir;i/P-7,7-lix-h7^i/_ 
U;H»- 7* U *,ktffi* (ft ^>^, x^b^>^) fcg 

Vs. 
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*m m s fc ^ * ?x k mm u t & « a *bw aw * u ^ . 

J: tflJ- >J ^-;i/»ttC!>3R^ KJM??" 5 n t \Z ck 0 ft £>ft£. 

ait^j*©*3sw©{k^*fctt#fflii%©a^tto. 5-5 ow/vi 

©M«0. 5~5 Ow/vl £?£L<&3~2 Ow/v%;W£LV>. 

■ 
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I 

&#w , £i>Hm&m<Dma\z£. o 2 ~ 1 2 l < « 2 . 5 ~ 8 . o fcssjrrs 

®T-2>©/^£^ 0 

X^7— ;H<a©FD&C^JI/— 2^e>attFD&Cl^y F4 0-5|&<i:©FD 



♦I 
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i*vx+>^JtbT«, s&k^hj^ -r^->»w> ^of^h 
5 ns. 

o . i — s oa«%, £f£b<te*5o. i~$j3oms%cd 

10 *\ PJffiftfcAttSftTlfc^be OTOl*!^ $?£b<ttl&^L3 

£#:KMT3"aWSfcL #50. 0 1-151 0M%* $?£b<te!5l~i5 5fi 

*%t^-5o ^^ksn©iew±flcK:»*rs'&#*i4» ®o. i~#59ofifi%, 

*tt*9 0. 1-15 5 0I1X, tt£L<Umi 0~*5 3 0S*KT!*S. 

20 tt# >J 7-©IBM^#l:»t5^tift *50. l~*53 0*fi%, ff^b<« 



ftl 0-&5 2 5S*%T-ab^c ^^©JttSO^fc^-rs^MttJKJO. 1- 



03*5 0. 0 1-151 0 0 Omg/kg, £F£L< TOO. 0 1 —15 10 0 mg/kg, J; 0 
£?£L<te&50. 1-^51 0 Omg/kg, tDti^O. 1-155 Omg/k 

5-153 Omg/kg£l 0 1 5&®fc#ttT&M&-£S 
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iS:t'l:ioT^D, ftfcKJgsn&v^ ^/©MtbTilif > fctfctf 

liP^TOSILKltll kg#fi&fcD#SjO. 001~2 0 0 0mg, fti£L<i$m 
0.01~5 0 0mg, $£>fc$?£L<te, BO. 1-1 0 OmggMD, £ 

io. n*m%i b i~4isj^^TS#t* 

■ 

l^~lBm 0£L<fcn 0#~6R#rai% i!9^Kttl5^ 

001-20 omg/kgsina^u mi 5^mzma^$m\zmM^n 

tc^mo^m mo. o o 5~i o omg/kgsi BMtLxmn^.^^ 



mm** 



25 (2) 7>?*^>i/>utsLa&m^2>&&{k¥mm, (s) 

(4) (5) (6) U-1f-fij§«ife, (7) ft! 
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»tt^ig©ffijJt, Mfiiffl (Disease-Free Survival) ©IS, %>WiM3£ 

5 & ^^'JXD^^^tWD^ <D&J§s (ii) 

©^©^i/t*^, (iv)^c,\ «, rm. aiL3»>, 
. M4>, 'v&^Dt?>aaarF» ift^, iffi*£F» dic, %»^©«fc-5 

. W £&#-T SH»J ©$#& «fc (v) *©£»IH£fciWr 3 & * <DWkM ©& 

1 

M IB ©M« &JTT W * fc HJS b fc« fc, #5S BJ? © E&gUftKl * fc te#f§ bj ©# 
fflfflftftPlft# , (bolus, infusion, &S5ft:&-& 

ts) , ^T*3ck«a (bolus, infusion, »tttt&-&tr) , UfA^tf 

■ 

tUTtt, MAfcf, 3^P£©^3 0#~2 4P#ffiffiK:il3&#?-5;i£'bT£S 
U tb 5 W#fflH£©*?J 3$-E~6*-flH&fcl~3lM ^;i/^^T^#T§ £ 

20 a*L*T<fc4. 

t LT«, 3 0 #~ 2 4 P$M&lC, 3 £ 

' d©ck^(c, ^^©^t*^Bj(7)|S^«^^fc«* 

25 
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10 



15 



20 



(Thin Layer Chromatography, WN9 h^77^f — ) tZ.&ZWSXTfcfrtotl 

U WI D < ^^BMWiP 6 0 F 254 ( 7 0~2 3 0^-r> 
^fflVifco M»7s^7h;i/ CH-NMR) IWWilTfh?^? 



;i/'>^>$fflViTS*m^^tt JMTC0400/54 . (400 MHz)U^tt (£fc«A*U 
T>ttGemini-200(200MHz)S!Se) TfSI^U 6 ppm T^bfc. HJS^^«k 



s 




b r 




d 




t 


: HJ7Vyh 






d d 




d t 


: * r 7>HJ7 r W h 


m 


: T;)^7Vy h 


J 




Hz 


: 


DMF 


: N, N-y^^M75 H 


THF 


:fh7hF077> 



25 MLtco 



i« j-+-.»> 



#%0iJ 1. 

2-75 y -5-7 hDtf'J^> (21.0 g) , mt (26.9 g) , 

)V (150 ml) U SHfttt (20 ml) ^ITLL $TFfl7^ 
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T!10#IBk 80 TCT? 50 ftWfr ! &m& fc. EL&M&to&fclZ&g. 8 NzkiKb^h 
U'yA^WfnbT, StX5 1 JV-fh7kFD77> (3:1, v/v) TtttBL 

(-t-cDR, ^mmtt?^ hzm^Tm^isfc) . (Mgso 4 ) 

»J«£«flES*U JSaSJKfcbT, 2 I 3-y75;-5-7 , Dtlf'Jy> (15.8 g, 
5 87 X) Sfcfc. 

'H NMR (CDC 1 s ) 6 3.38 (2H, broad s), 4.21 (2H, broad s), 7.01 (1H, d, I = 
2.2 Hz), 7.69 (1H, d, J = 2. 2 Hz) ppm 
IR (KBr) y 3179, 1632, 1476 cm" 1 
###| 2 

10 EttflS— U> (23.8 g) &*#>Z)VTfr>Wt (85 ml) 100 "CT 1 ft HQ 

^#ji1fT^$ H 2,3-y75y-5-7*0 ; El:iJy> (##^ 1 

©fls-a-no (i5.8 g) i 3-* h^v^mw (i2.7 g) ioo *ct i mm 

ffl»l^-fb7kI<D77> (3:1, v/v) Tttttlbfco WfillS*«c> ftjft ' 
15 (MgS0 4 ) ^, »JS£«JBE@£U tiaSWRUT; 6-7*D ; E-2-(3-^ h^y7i 
-;W-lH--r5^l/[4,5-b]lfy v> (21.3 g, 84 X) 

'H NMR (DMSO-ds) 5 3.87 (3H, s), 7.13 (1H, d, J = 8.6 Hz), 7.49 (1H, t, J 
= 7.8 Hz), 7.80 (1H, s), 7.82 (1H, d, J = 7.4 Hz), 8.28 (1H, s) , 8.42 (1H, 
s) ppm 

20 IR (KBr) v 3103, 1489, 1264, 1233 cm" 1 
HPLC (220 nm) 89 % (ftft R#ffl 2. 92 #) 
MS (APCI+, m/e) 304 (M+l) 

fcfc, mcttKT©*#fc«kDii!l£bfc. 

#^A : CAPCELLPAKCC1 8UG1 20, S-3//m, 2.0 x 50 mm 

25 mm-. km (o.i % buy^nmm^^) , (o. i % bvyjwuwfflts 

WT-fehnhU;i/) 

*f7i?2.>b1M#)V:0.QQft (Ai/BS = 90/10) , 4. 00 # (At/Bl 
=5/95) , 5.50 # (A?WB^= 5/95) , 5. 51 # (A^/B^ = 90/10) , 8. 00 # 
(Afl£/Bj£ = 90/10) 
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8K£ : 0. 5 nl/# 

##09 3 

5 6-7n*-2-7 xrJl/-lH— f 5 ^/ [4, 5-b] t° >J S?> 
. HPLC (220 hm) MS 99 X (£&#« 2. 68 #) 
MS (ESI+, m/e) 274 (M+l) 
4 

6 _y D ^_ 2 _ (2-/ ^~> 7l -JW -1H-- T 5 ^ V [4, 5-b] tf U 5? > 
10 HPLC (220 nm) MS 99 X (ftftlQIRj 2. 67 #) 
MS CESI+, m/e) 304 (M+l) 
##M 5 

6-7*D^&-2-(4-* b^>7x~;W-lH--f 5^V[4, 5-b] bf U 5>> 
HPLC (220 nm) MS 98 X (ft&ftffi 2. 66 £) 
15 MS (ESI+, m/e) 304 (M+l) 

6 

2-(l,3-^>yv^V-;i/-5-r;l/)-6-7*P^6-lH-f 5^V[4, 5-b] fcf U> ? > 
HPLC (220 nm) MS 95 X (fiUWBJ 2. 74 
MS (ESI+, m/e) 318 (M+l) 
20 7 

6-7* D qE-2- [4- ( h U 7;i^ D ;* h * v) 7 x - ; W -1H— T 5 ^ 7* [4, 5-b] tf'J v> 
HPLC (220 nm) MS 98 X («&P#|S 3. 64 #) 
MS (ESI+, m/e) 358 (M+l) 
##0«8 

25 6-7D ^E-2- (5-* ^)l-2-^X ~ )V) -1H-- f 5 [4, 5-b] h° U 5? > 
HPLC (220 nm) MS 95 X (ftftftHO 2. 95 £0 
MS (ESI+, m/e) 294 (M+l) 
9 



* 
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2,3-y75/-5-7'n ; Ek 0 'Jy> (###| 1 (DfcGQs) (1.32 g) , 
Mft (1.10 g) , #U U>« (30 g) (DUG®* 170 ^CT 2 l$IH>&>£fi1f&&> 

8 NTK^b^-hU^A^T'ffnbT, SSlfil/-fh7kFD7 
7> (3:1, v/v) TttfcBLfco WfifcB&TKfo ttft (MgS0 4 ) ^, «£j$JEg . 
5 3cU *ftSWRUT, 6-^Dt-2-(3-^PP7x^;W-lH-f a^/C4,5-b]tf 
'Jy> (1.50 g, 69 %) 

'H NMR (DMS0-d 6 ) 6 7.59-7. 62 (2H, m), 8.19-8.28 (2H, m), 8. 35 (1H, s), 
8.43 (1H, s) ppm 

IR (KBr) v 3096, 1466, 1427, 957 cm" 1 
10 HPLC (220 nm) m& 99 X (ffi^^3.42^) 
MS (APCI+, m/e) 308 (M+l) 

©7j&«CTOT©##0iJ 10-13 0fc£«£/&b/co 

* 

1 0 

15 6-y P ^E-2- [ (E) -2-7 x "JHf^JW -1H-- f 5 ^7* [4, 5-b] tf U v > 
HPLC (220 nm) m& 99 X (&^Ph1 3. 64 ft) 
MS (APCI+, m/e) 300 (M+l) 
###111 

• e-^p ^-2- (2-^-7 -IB— T 5 ^V* [4, 5-b] t° U v > 
20 HPLC (220 nm) mM 100 X (ftftRSRB 4. 10 #) 
MS (APCI+, m/e) 324 (M+l) 
##M 12 

6-^Pt-2-(3-7i/ ^r~>-7x-;W-lH-< 5^V[4, 5-b] k°U V> 
HPLC (220 nm) MS 85 X (&jtH#W 4. 50 #) 
25 MS (APCI+, m/e) 366 (M+l) 

1 3 

2-(4-^>l/-f;i/7xn;i/)-6-7*P ; &-lH-f 5 ^VC4, 5-b] tTU v?> 
HPLC (220 nm) 99 X ({&i#Rf 53 4. 31 ft) 
MS (APCI+, m/e) 378 (M+l) 
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##09 14 

2,3-^7^y-5-7*D^E tTUS?> (#%M 1 ©ft£«) (1.32 g) £ 4-* 
->7xz;i/7"feWDiJ H (1.29 g) ©fi-&«S«»iST170 1.51$^ 
M+ffc^ itl^-fh7kHD77> (3:1, v/v) tzfcfc^ffiLfc (^ 

(MgS0 4 ) «£MM£U teftfeanRLT, 6-7nt-2-(4^ h*v^> 

y;i/)-m--r 5 ^/[4, 5-b] tru s» o. 22 g , 55 x) 

'HNMR (CDC 1 3) 6 3.82 (3H, s), 4.30 (2H, s), 6.90 (2H, d, J = 8.8 Hz), 
7.24 (2H, d, J = 9.2 Hz), 7.82 (1H, s), 8.10 (1H, s), 12.14 (1H, broad s) 
10 ppm 

IR (KBr) v 3007, 1512, 1433, 1254 cm-' 
HPLC (220 nm) MS 100 X (fik&mm 2. 57 #) 
MS (APCI+, m/e> 318 01+ 1) 

15 ###)J 14 ©#&CTCTOT©##M 15-25 (Oit^m^^LTz. 

1 5 

6-7 n =E-2- (7x7^y^ -1H-- T 5 [4, 5-b] tf U v > 
HPLC (220 nm) MS 99 X MR| 3. 02 #) 
MS (ESI+, m/e) 304 (M+l) 
20 1 6 

6-:/D i E-2-5/£n-M^>JMHH' 5 ^/[4, 5-b] tf U v> 
HPLC (220 nm) MS 96 X ($&B#ffl 2. 29 ft) 
MS (ESI+, m/e) 280 (M+l) 
1 7 

25 6-7 (2-5/^7 □ ^ y^)V^)V) -lH-f 5 ^7 [4, 5-b] tf U 5? > 
HPLC (220 nm) MS 100 X M|R 2. 78 #) 
MS (BSI+, m/e) 294 (M+l) 
###] 1 8 

6-7*Dt-2-[(7x -)V?-it) t^M-M-i $ ^V[4, 5-b] tf U v> 



•f 
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HPLC (220 nm) MS 99 % (fiU&lfrW 2. 95 ft 
MS (APCI+, m/e) 320 (M+l) . 

mmm 19 

6-7^^-2- (2-7 x-;i/X^;0-lH-f 5 TV [4, 5-b] tf U v> 
5 HPLC (220 nm) MS 100 % (UWmffl 2. 62 ft 
MS (APCH, m/e) 302 (M+l) 
20 

2-^>v;U-6-7'P ; E-lH— T 5 TV [4, 5-b] tf'Jv?> 
HPLC (220 nm) MS 99 $ (^f R3%1 2. 51 #) 
10 MS (APCH, m/e) 288 (M+l) 
###tj 21 

6-70^-2- (3-^ h^v^>-7J!/)-lH-f S7V[4, 5-b] fcf >J v> 
HPLC (220 nm) MS 97 % (fcftmffl 2. 63 ft 
MS (APCH, m/e) 318 (M+l) 
15 ##$| 22 

6-7*nt-2-(2,5-y^ h=^7^7^JW-lH— T 5 TV[4, 5-b] tf 'Jy> 
HPLC (220 nm) MS 97 « (^M 2. 62 ft 
MS (APCH, m/e) 348 (M+l) 
23 

20 6-7*Dt-2-(3,4-y^ h^7^7i>\>W-lH-f 5 TV[4, 5-b] tf U v7 
HPLC (220 nm) MS 95 SK (^#1^2. 41 #) 
MS (APCH, m/e) 348 (M+l) 
##$1 24 

6-7* P ^-2- (4-7 UU^y =J)V) -lH-f 5 TV [4, 5-b] t° U v > 
25 HPLC (220 nm) MS 95 % (^R#53 2. 96 ft 
MS (APCH, m/e) 322 (M+l) 
##$J 25 

6-7 n^-2-['(HDD7x/^y)^ 3\>W -lH-< 5 TV [4, 5-b] t: U 5> 7 
HPLC (220 nm) MS 100 % (ftftftDQ 3. 47 5+) 
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> 

MS (APCI+, m/e) 338 (M+l) 
26 

4-7Mo7xZ« (678 mg) ^rh7tFD77> (15 ml) te&#U 
ttWMW) K (0.67 g) tNJ-^^TOAJSH (10 #1) SJg^Jn 
5 Mtf 1. 5 PSfH!j&>£ffi1?&&, jSJfc£jB*]®#:HHJ P U F £«ffig 

ScLfc. »e4&fcWWx> (2 ml) £Jp;L, H««JBE®*-r«>^^K:«kD, 
tJ-U^PU H^iHiSLfc, ^@#Jfc 2,3-^75 7-5-^P ; EtfU> J > 
m%M\(Dfc&®) (752 mg) ?rtjnA, M«Trl70 1. 5 BfW^^jgiffc 
StlfJV-fb7kHD77> (3:1, v/v) l/fc (*©Rk * 

10 SSI N7k»^hU^A»^T*?QLfc) o W«B£*ife> (MgS0 4 ) ft, 
M£MM3cU ISH^IftLT, 6-7'P^-2-(4-7;^P^>S>»-lH-r$ 
^V[4,5-b]tf'J^> (722 mg, 59 %) 

'H NMR (DMS0-d 6 ) 6 4.20 (2H, s), 7.14 (2H, t, J = 9. 0 Hz), 7.38 (2H, dd, 
J = 8.8, 6.0 Hz), 8.15 (1H, d, J = 2. 2 Hz), 8.34 (1H, d, J = 2.2 Hz) ppm 
.15 IR (KBr) v 3083, 1508, 1429, 1235 cm-' 

HPLC (220 nm) iffc^lOO X (fiHSWHW 2. 67 *» 
MS (APCI+, m/e) 306 (M+l) 

©77&fc2pl;TOT©#^0IJ 27-42 ©{b£«-£6Jcbfc. 
20 27 

6-^P^B-2-(3-^ D P^>^;i/)-lH-f 5 *V[4, 5-b] tTU i?> 
HPLC (220 nm) £fc^ 100 % (^«2.97#) 
MS (APCH, m/e) 322 (M+l) 
28 

25 6-^'P ; E-2-(2-i7PP^>v;l/)-lH-r$^V[4,5-b]tfU^> 

* 

HPLC (220 nm) fflglOO X («J*Wf|BJ 2. 77 
MS (APCH, m/e) 322 (M+l) 
29 

6-7*P ; E-2-(2, 4-> ? 7;i/^P^>^Jl/)-lH-T 5 ^\/[4, 5-b] If U 5?> 
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HPLC (220 nm) MS 99 % 2. 76 ft) 

MS (APCI+, m/e) 324 (M+l) . 
###1 30 

6-7'Ot-2-(3, p □^>v;i/)-lH-T a^V[4, 5-b] tf U V> 

5 HPLC (220 nm) MS 99 % (GMftftTM 3. 32 ft) 
MS (APCI+, m/e) 358 (M+l) 
###J 31 

6-7 P t-2- [4- ( h U 7 P ^ 3\»W ^ > 5?M - 1 H-'f 5 ^/ [4, 5-b] tf U 5> > 
HPLC (220 nm) MS 98 X (#J#B#|ig 3. 23 #) 
10 MS (APCI+, m/e) 356 (M+l) 

32 

6-7nt-2-[4-(h U yfrOru* h^v)^>^;i/]-iH-r s^ s /[4,5-b] tf U v> 

HPLC (220 nm) MS 99 % (#J#B#ISI 3. 27 #) 
MS (APCH, m/e) 372 (M+l) 
15 ##$J33 

6-^0^-2- (4-- h D^>^;i/)-lH--r 5 [4, 5-b] M U v> 
HPLC (220 nm) MS 99 % (&jf Pf fcl 2. 86 ft) 
MS (APCI+, m/e) 333 (M+l) 
###| 34 

20 6-7*U ; E-2-(4-^^;^>v;|/)-lH-f 5^V[4, 5-b] tf U v> 
HPLC (220 nm) MS 100 X (fitftflflW 2. 84 #) 
MS (APCI+, m/e) 302 (M+l) 
###| 35 

2- [ (1 , f - tf 7 x -;U) -4--f ;M -6-7* □ ^E-IH-T 5 #V [4, 5-b] fcf'J v*> 
25 HPLC (220 nm) MS 97 % (Uftt%ffl 3. 38 ft) 
MS (APCI+, m/e) 364 (M+l) 
36 

6-7 □ (2-^ 7 -1 H--f 5 [4, 5-b] tf U v > 
HPLC (220 nm) MS 99 % (&m%ffl 3. 17 ft) 
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MS (APCI+, m/e) 338 (M+l) 
37 

2-(i , 3-^>yv^v-;w5-<;i/^5 l ;w-6-^p ; E-iH-r s^/tt, 5-b] tru s> 
y 

5 HPLC (220 nm) ffcg 99 % (4£&Bf 2. 66 ft) 
MS (APCI+, m/e) 332 (M+l) 
###0 38 

6-7* D ^-2- (3, 4, 5- h U * Y^y^yV)V)-m-^ 5 ^V[4, 5-b] tf U >?> 
HPLC (220 nm) 84 % 2. 67 ft) 

10 MS (APCI+, m/e) 378 (M+l) 
###|39 

6-ya^:-2-(2-^X-;l/^^;W-lH-f 5^V[4,5-b] tlU> ? > 
HPLC (220 nm) 100 X (&&P#f!S 2. 58 #) 
MS (APCI+, m/e) 294 (M+l) 
15 ##0HO 

6-7*o ; e-2-[(i-;*3\>wiim > > K-;i/-3--r m *^;|/]-ih-^ 5^^/[4, 5-b] tru 

HPLC (220 nm) 99 * («W 2. 93 ft) 
MS (APCI+, m/e) 341 (M+l) 
20 41 

6-yDH-[2-(U-y^ h + ^7x-;U)X^;W-lH-r5^V[4,5-b]t:Uv> 
HPLC (220 nm) 100 56 (^B#^ 2. 58 #) 
MS (APCI+, m/e) 362 (M+l) 
42 

25 6-yn^-2-[4-(^^^)^>v;W-lH--r5^^/[4 ) 5-b] tfU^> 
HPLC (220 nm) ^100 % mm%ffl 3. 00 ft) 
MS (APCI+, m/e) 334 (M+l) 
###J 43 



♦ 
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E&ft>—V> (2.84 g) &*9>7>M>Wt (10 ml) 100 "CT? 1 

*^fiifT»#*.-&fc. ZOmmZs 2 75;-4-7"D ; E7xy-Ji' (1.88 g) t 
trans-tfV^i? (1.48 g) £JDtL 100 1. 5 Miffed MfcUG® 

5 77> (3:1, v/v) Tttffibfco W««**«c, £ft (MgS0 4 ) «£MJE 

A^t+> (1 : 3, v/v) *C»ffl-rs®^*«JE»filbT^e»nSiNfa*atIRL/T, 
5-7*D [ (E) -2-7 x-JHt-JW ^ > V*t ^If 1 ;-^ (966 mg, 32 %) 

10 'H NMR (CDC 1 3 ) <5 7.05 (1H, d, J = 16.4 Hz), 7.37-7.48 (5H, m), 7.58-7.62 
(2H, m), 7.81 (1H, d, J = 16.4Hz), 7.84-7.85 (1H, n) ppm 
IR (KBr) y 1535, 1260, 974, 756 cm' 1 
HPLC (220 nm) jft&lOO X (ft&ftlH 4. 92 ft) 
MS (APCI+, m/e) 300 (M+l) 

©##M 44-45 (Dik&m*&!&Lr£o 
###!| 44 

5-7*nt-2- [ (E) -2- [4- (h'J7Ma^ 7 x^W x^-;u] ^> i/****/ 

20 HPLC (220 nm) 99 X 5. 17 #) 

MS (APCI+, m/e) 368 (M+l) 
##M 45 

5- 7* □ t-2- [ (E) -2- (2, 4-y7MD 7 x-^) If-M ^ > V*^=H+ V-)U 
HPLC (220 nm) 97 X (£^flf K 5. 04 ft) 

25 MS (APCI+, m/e) 336 (M+l) 

mm^nt lt##m l- (Dtt&mii s-^^MMwzmnL, ##01 2 

ffi»c2pCT£JlT©##^J46(D'fb-&tJ^^Lfco 
46 

6- 7* Pt-2- (3-* 3M1/7 x-;U)-lH— T 5 [4, 5-b] tf 'J ~J> 



* 
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HPLC (220 nm) MM 100 % (fia$R#WJ 3. 20 #) 

♦ 

MS (ES1+, m/e) 288 (M+l) 
##M 47 

2,3-^75y-5-ya ; EtfUv > > (###l 1 ©IcTSifcl) (1.13 g) , 3-x h^y 
5 097 mg) , tt*smkV> (24 ml) <Dm&to& 120 t:7? 2 B#RW# 

Hl^-fh7tHD77> (3:1, v/v) Tttffilfc. #«H£*ife, tttt 
(MgS0 4 ) m> «£MJ£M£U ^^^TObT, 6-^n ; £-2-(3-Ih^y7x 

-;U)-lH-T5^/[4,5-b] tf»J^> (978 mg, 51 X) 
10 'H NMR (DMS0-d 6 ) 6 1.39 (3H, t, J = 7.0 Hz), 4.14 (2H, q, J = 7. 0 Hz), 

7.08-7.12 (1H, m), 7.47 (1H, t, J = 8.2 Hz), 7.78-7.82 (2H, m), 8.26 (1H, 

s), 8.41 (1H, d, I = 1.8 Hz) ppm 

IR (KBr) v 2973, 1491, 1262 cm" 1 

HPLC (220 nm) U& 100 % (Um%ffl 3. 42 ft) 
15 MS (ESI+, m/e) 318 (M+l) 

(D^m^mcr&rfommm 48-50 ©^t/^^b^. 

48 

6- 7* □ =E-2- (3-7° □ #3r z/ 7 x n ; W - 1 H-1' 5 [4, 5-b] k° U S? > 
20 HPLC (220 nm) Jfi&lOO X (ft^IW 3. 71 ^) 
MS (ESI+, m/e) 332 (M+l) 
###| 49 

6-7*P^E-2-(3-f y 7*D^^y7x-JW-lH- f 5^/[4, 5-b] fcf'J v> 
HPLC (220 nm) SfiSnot) 35 (#&B# W 3. 59 #) 
25 MS (ESI+, m/e) 332 (M+l) 
##$| 50 

6-7'D t-2- (3-7 N*->7z=;W -1H — T 5 ^V* [4, 5-b] M U v > 
HPLC (220 nm) $£^100 % («&TO 3. 98 #) 
MS (ESI+, m/e) 346 (M+l) 
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6-7^^6-2- (4-^ h^v-3-^^;i/^>^;W-lH--r 5^l/[4, 5-b] tfU v> 
5 HPLC (220 nm) MS 98 % (^JtB^ 3. 03 ft) 
MS (APCI+, m/e) 332 (M+l) 

(DjjmzmvT stf <D^%m 52-58 ©fb-a-ti^^b7to 

52 

10 6- 7 D ^E-2- [3- ('X* z/JVtt ~» 7 x ~;W - 1 H-< 5 ^ V [4, 5-b] tTU> ? > 
HPLC (220 nm) MS 100 % 4. 46 ft) 

MS (APCI+, m/e) 374 (M+l) 
53 

6-7nt-2-[3- (3-7>-;i/2f-^» 7i-JW -lH-f 5 ^7[4, 5-b] t?U 

t 

15 HPLC (220 nm) MS 100 % (feW^m 3. 78 ft) 
MS (APCI+, m/e) 344 (M+l) 
54 

6-7o^B-2-[3-(3-^^;i/7>^^) 7x-;i/]-lH-< 5^V[4, 5-b] fc?U 
HPLC (220 nm) MS 100 X ffl 4. 48 #) 

20 MS (APCI+, m/e) 360 (M+l) 
##M 55 

6-7'a ; E-2-[3-(^t^>5 1 ;i/^ v) 7x-;W-lH--f 5 *V [4, 5-b] If U v> 
HPLC (220 nm) MS 99 % mnmm 4. 24 #) 
MS (APC1+, m/e) 360 (M+l) 
25 56 

6-7p ; &-2-[3-(v7 □ A*~>;M H^v) 7x-;W-1H-^ 5^V[4, 5-b] If U v 
> 

HPLC (220 nm) MS 100 X (ffiitlTO 4. 50 #) 
MS (APCI+, m/e) 386 (M+l) 
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57 

6-^at-2-[3-(yi7 Wiy&Vtti/) 7x^;W-lH--f 5 *V[4, 5-b] tf U V> 
HPLC (220 nm) MS 99 X (&Wmm 3. 96 ft) 
MS (APCI+, m/e) 358 (M+l) 
5 ##$J 58 

6-7'Ot-2-[3-(2-7x-jH h^i/) 7xn;V]-lH-< 5^/[4, 5-b] tf U v>> 
HPLC (220 nm) US 97 % (m$nW\LUft) 
MS (APCI+, m/e) 394 (M+l) 

##M 59 

6-7*D ; e-2-(3-X^;i/7x^;i/)-lH-l' 5 ^VL4, 5-b] tf U v> 
HPLC (220 nm) UM 95 % ($j#TO 3. 47 #) 
MS (APCI+, m/e) 302 (M+l) 

60-66 (DikftyoZ&J&Lfc, 

###J 60 

5-7 p ^ -2- (3- ^ h * ~> 7 x n;p) < y 7^1+7*-;!/ 

HPLC (220 nm) MS 98 X ($i#P#P*1 4. 82 ft) 
20 MS (ESI+, m/e) 304 (M+l) 
##M 6 1 

5-7D^:-2- [ (E) -2- (4-7 P D 7 x -)V) It-JH '?> , /tW , /-Jl' • 
HPLC (220 nm) MS 100 SS (^gffltPp!] 5. 21 #) 
MS (ESI+, m/e) 334 (Mil) 
25 62 

5-7P ; E-2-[(E)-2-(3-7;i/^P7x-;U)Xx-;!/]^>7^1+7-;i/ 
HPLC (220 nm) MS 100 % (^l^ffl 4. 95 #) 
MS (ESI+, m/e) 318 (M+l) 
.###1 63 
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4 

5-7 □ 4-2- [ (e) -i- (2-y)V* □ 7 x if-iW ^ > 73**1}- 7-^ 

HPLC (220 nm) MS 99 X ($*#R#Pb1 5. 04 ft) 
MS (ESI+, m/e) 318 (M+l) 
64 

5 5-7D 4-2- [ (E) -2-(3,4-y^DD7i ~ ;W Xf-iW ^ > "M*W—)\> 
HPLC (220 ni) MS 98 5K (&j#R#^ 5. 45 ft) 
MS (ESI+, m/e) 370 (M+l) 
#^#|65 

5-7* a 4-2- [ (E) -2- (4-7 3MV7 x - ;W ir-M ^> Y /^-+*7-;P 

10 HPLC (220 nm) MS 99 X («i#I^M 5. 19 80 
MS (ESI+, m/e) 314 (M+l) 
##$J 66 

5-7 □ 4-2- [ (E) -2- [3- ( h 'J 7 a 7 h * 2/) 7x-JV]lf XJH^> 7:***tf- 

7-/1' 

15 HPLC (220 nm) MS 100 % (^ftRfW 5. 24 #) 
MS (ESI+, m/e) 384 (M+l) 
67 

£8Kt— U> (2.27 g) **?>Z)V*>Wt (8 ml) tiJP^> 120 1 Hfl 
J&>£«1fr»j*£-&fc. 2 75/-5-7a47x/-;P (1.50 g) i 

20 4-7 do7iz;h» a.36 g) ioo i mm^tu^rcm. rj&m 

h'D77> (3:1, v/v) Tttffibfco WM£?Kfc (MgS0 4 ) 

;i/-A^> (1 : 4, v/v) T«Fffi^*H»*«£E«ltbT#&n**ia*a|]RL 
25 T, 6-7o4-2-(4-7aa^>vJW^>7^+it7-;i/ (1.83 g, 71 X) 

'H NMR (CDC 1 3 ) 6 4.22 (2H, s), 7.32 (4H, s), 7.43 (1H, dd, J - 8. 4, 1.4 

Hz), 7.55 (1H, d, J = 8.4 Hz), 7.64 (1H, d, J = 1.8 Hz) ppm 

IR (KBr) v 1564, 1493, 1424 cm" 1 

HPLC (220 nm) MS 99 % {QmmWi 4. 76 ft) 
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MS (APCI+, m/e) 322 (M+l) 

©#^#I 68-72 (Dit^^^htz. 
68 

5 6-7'U ; t-2- [ (E) -2-7 x ~;l/X^-;i/] ^ yJtt^/-)\, 
HPLC (220 nm) 100 % (&Wmm 4. 97 #) 
MS (APCI+, m/e) 300 (M+l) 
69 

6-7n^&-2- [ (E) -2- (2, 4-y7Ma7xrjW Xf^iW ^ >V 
10 HPLC (220 nm) US. 99 SK (M^5.10^) 
MS (APCI+, m/e) 336 (M+l) 
70 

6 _ 7 *p^_2-[( E )-2-(2-7;^P7x-;i/)x^-;i/]^>y^-t+y-;i/ 

HPLC (220 nm) 99 * («*#« 5. 07 #) 
15 MS (APCI+, m/e) 318 (M+l) 
###U 71 

6-7n [ (E) -2- [4- ( h U 7)V* U * =?)V) 7x-JW IfXJH ^ > VttW 

HPLC (220 nm) 100 X (&jf M 5. 22 #) 
20 MS (APCI+, m/e) 368 (M+l) 

■ 

###| 72 

6-7* n ^e-2- (2- 7 x - ;i/x^;W ^ > v^t 

HPLC (220 nm) |G£ 97 % («jf « 4. 70 #) 
MS (APCI+, m/e) 302 (M+l) 

©7jSt*i;TOTO##M 73-82 0fi?&4&£'&j£bfc. 
##$| 73 

6-7D ; E-2- (2, 3-yhFP-l, 4-^ > 7*>^* > >-6~f )W -1H-- T 5 ^7* [4, 5-b] 
tfU> ? > . 
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HPLC (220 nm) MS 100 X (UWmffl 2. 92 ft) 
MS (APCI+, m/e) 332 (M+l) 
##$1 74 

6-7^^-2- (2- If'J ^-JW-lH-r 5^V*[4, 5-b] tf U 5» 
5 HPLC (220 nm) MS 83 X (&jf M 3. 05 ft) 
MS (APCI+, m/e) 275 (M+l) 
###1 75 

6-yn^E-2-(3-7;l/^-P7x-;W-lH— T 5*V[4, 5-b] bf U v> 
HPLC (220 nm) MS 99 X (^M 3. 34 #) 
10 MS (APCI+, m/e) 292 (M+l) 
###J 76 

6-7* (2-7MU7X-JW -1H-- < 5 [4, 5-b] t° >J ^> 
HPLC (220 nm) MS 94 X (&*#B#Pr1 3. 12 #) 
MS (APCI+, m/e) 292 (M+l) 
15 ##M77 

6-7*P ; E-2-(4-7;^P7x-;0-lH-r 5^V[4, 5-b] h° U *J> 
HPLC (220 nm) MS 89 % («J#I^W 3. 15 ^) 
MS (APCI+, m/e) 292 (M+l) 
##M 78 

20 3-(6-7*0 ; E-lIM' 5 ^V[4, 5-b] tf U >>>-2-< ;i/M>y*- K u ;P 
HPLC (220 nm) MS 83 % mftmffl 3. 29 #) 
MS (APCI+, m/e) 299 (M+l) 
79 

6-yD€-2-(3-7Jl/tO-4-^ h^v7xn;i/)-lH-f5^V[4,5-b]tf'J $?> 
25 HPLC (220 nm) MS 82 % (UWmm 3. 23 ft) 
MS (APC1+, m/e) 322 (M+l) 
##M 80 

N-(3-(6-7*Ot-lH-f 5 ^VC4, 5-b] tf U y>-2--f JW7x-J0-N, N-vpWU7 
5> 
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HPLC (220 nm) ffi& 99 % (^jtUfffl 2. 59 #) 
MS (APCI+, m/e) 317 (M+l) 
81 

6-7^-2- (3- (1- tf □ U ~7x;l/) 7 x ~ )V) -lH-f 5 ^7 [4, 5-b] t"'Jy> 
5 HPLC (220 nm) tfift 96 X (&J#f$IW 3. 35 ft) 
MS (APCI+, m/e) 343 (M+l) 
82 

6-7Dt-2-(3- ; E;i/^iJ 7 7xX;l/)-lH--r 5 ^/[4, 5-b] tf U v> 
HPLC (220 nm) mM 97 X (£&#« 2. 96 ft) 
10 MS (APC1+, m/e) 359 (M+l) 

###| 14 W^^CTCTOT©##M 83-85 Ofc-gtffeft'&jfcLfc. 
83 

6-7*0^-2- (2- (3-* h^v7x-;Wx^;i/)-lH-rsy7[4, 5-b] tf U v> 
15 HPLC (220 nm) 97 % (&*#« 2. 90 #) 
MS (ACPI+, m/e) 332 (M+l) 
84 

6-7*0^-2- (2- (2-* h^r5/7x-)l/)X^;i/)-lH--r 5 7V[4, 5-b] tf U v> 
HPLC (220 nm) m& 100 X («&« 2.89 ft) 
20 MS (ACPI+, m/e) 332 (M+l) 

85 

6-7*D ; E-2-(2-(4-^ h^v7xn;P)X^;W-lH--f =^V[4, 5-b] tf U v> 
HPLC (220 nm) MS 98 % (&nmm 2. 87 ft) 
MS (ACPI+, m/e) 332 (M+l) 

©^SCfUxaTOtf^J 86-111 <mt£%££)&Lfco 
###1 86 

6-7* P ^E-2- (3- (2-^h^yIh + y)7x-JW-l H-f 5 # 7 [4, 5-b] h° U -7 > 
HPLC (220 nm) fi&S 83 * (^B#^3.10^) 
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MS (ACPI+, m/e) 348 (M+l) 
87 

6-7* □ ^-2- (4- (2-^ h^yl h + 5>) 7xrjW-lH-f 5 7V [4, 5-b] tf U 
HPLC (220 nm) « 93 35 2. 87 

5 MS (ACPI+, m/e) 348 (M+l) 

88 

6- 7* P f-2- (3- ( h U 7 u * ^)V) 7 x ~)V) -lH--< 5 7*7 [4, 5-b] bf U v > 
HPLC (220 nm) MS 100 & (&&« 3. 86 #) 
MS (ACPI+, m/e) 342 (M+l) 
10 ###|89 

6-7D ; E-2-(3-(^5 1 ;i/7;^-;W 7x^;i/)-lH-< S^7[4, 5-b] tf U v> 
HPLC (220 nm) 99 % (^B#Fb1 3. 01 #) 
MS (ACPI+, m/e) 352 (M+l) 
###| 90 

* 

15 6-7D^-2-(5-^^;l/-3-7x-;W4-^V^1tyU;i/)-lH-'l' 5^7[4,5-b] t' 

HPLC (220 nm) MS 100 % (#&P3FIS 3. 52 #) 
MS (ACPI+, m/e) 355 (M+l) 
91 

20 6-7*P ; 6-2-(2-(4-7P07x-;P)X5 1 ;i/)-lH-'f 5^V[4,5-b]b°'J v> 
HPLC (220 nm) MS 97 % (^M 3. 19 #) 
MS (ACPI+, m/e) 336 (M+l) 
###| 92 

6-7P (2- (2-7 P P 7 x -;i/) X^;W -lH-< 5 TV [4, 5-b] tf U >* > 
25 HPLC (220 nm) MS 100 $ TOtflf 3. 19 #) 
MS (ACPI+, m/e) 336 (M+l) 
##0J 93 

6-7P ; 6-2-(2- (4-^^7xr:;i/)X^;W-lH-^ 5 7*7 [4, 5-b] h°U ~7> 
HPLC (220 nm) MS 99 « (£M3W1 3. 07 #) 



* 



WO 03/045929 PCT/JP02/1 2264 

75 

MS (ACPI+, m/e) 316 (M+l) 
#%$J 94 

6-7*P^-2-(2-(3, 4-v£ PPyxX^X^W-lH-f 5 ^V[4, 5-b] tf U v> 
HPLC (220 nm) UB. 88 * (GUtTO 3. 43 #) 
5 MS (ACPI+, m/e) 371 (M+l) 

95 

. 4-(2-(6-7*P : E-iH-i'5^y[4,5-b] tf u v>-2--r;i/)x^;w^>y- h )j ;p 

HPLC (220 nm) m& 97 % (&Wmm 2. 83 #) 
MS (ACPI+, m/e) 327 (M+l) 
10 #%M96 

6-7 D -2- (2- (4- (hiJ7)l/tP^ 5\>W !7 x X )V) X^JW - lH-f 5 [4, 5-b] 

fcfUS>> 

HPLC (220 nm) MS 100 % («jt«3.38#) 

* 

MS (ACPI+, m/e) 370. (M+l) 

■ 

15 '##$197 

6-7 Dt-2- (2-7i^y^ O 7°P tf;»-lH--r 5 ^/[4, 5-b] tf > J v> 
HPLC (220 nm) MS 98 % (fl^Pt^ 3. 05 #) 
. MS (ACPI+, m/e) 314 (M+l) 
###l 98 

20 6-yD^-2-(2-(4-7;^P7xX;i/)X^)-lH--l' 5^/ [4, 5-b] tf U ^> 
HPLC (220 nm) « 100 % (&&B#|IS] 2. 95 #) 
MS (ACPI+, m/e) 320 (M+l) 
#3§-M 99 

6-^P^-2-(2-(4-f V^P t^7xx;»X=W-lH-^ £^V[4, 5-b] fcf U 
25 HPLC (220 nm) MS 100 K (^TO 3. 46 #) 
MS (ACPI+, m/e) 344 (M+l) 
###1-100 

6-7"P ; E-2-(2-(2-?XX;i/)X^;U)-lH-r 5^/[4, 5-b] tf U $» 
HPLC (220 nm) MS 100 * (&8W1 2. 77 #) 
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MS (ACPI+, m/e) 308 (M+l) 
##$1101 

» 

6-7^^-2- (2- (4-~ hD7x-;i/)X^;W-lH-f 5^V'[4,5-b] fc!U v> 
HPLC (220 nm) 99 * (&ff « 3. 00 #) 
5 MS (ACPH, m/e) 347 (M+l) 

102 

6-7*0^-2- (2- (4-X h^>7xXJ|/) X^W-lH-f =L ^V[4, 5-b] t°U 5» 
HPLC (220 nm) ffift 100 % (fiy#WM 3. 07 ^) 
MS (ACPH, m/e) 346 (M+l) 
1 0 ###J 1 03 

6-7*D ^-2- (2-7xX;i/7°D tr;W -1H--T 5 [4, 5-b] tf U 5> > 
HPLC (220 nm) MS 100 % (§jfPtf B 1 2. 96 ^) 
MS (ACPI+, m/e) 316 (M+l) 
##M 104 

1 5 6-7*0^-2- (5-7 xrM >^;W -lH-f 5 [4, 5-b] tf U ^ > 
HPLC (220 nm) fcfiglOO * (&jfM 3. 37 ft) 
MS (ACPH, i/e) 344 (M+l) 
##M 105 

2-((lS)-l-(6-7*Dt-lH-^$^V[4, 5-b] If U v>-2-f ;W-2-7xX;i/X5P;!/)- 
20 1H-- ry-T>H-;i/-l,3(2H)-v^-> 

HPLC (220 nm) % (&*#M 3. 87 ft) 

MS (ACPH, m/e) 447 (M+l) 
##M 106 

6-7*n^-2-(2-(4-7' h + v7xX;i,)X5 1 ;i/)-lH-r 5 ^V[4, 5-b] tf U *?> 
25 HPLC (220 nm) US. 99 * (g^TO 3. 53 #) 
MS (ACPH, m/e) 374 (M+l) 
##M 107 

6-yp^E-2-(2-(3, 4, 5- h >J * y7iz;Wl^V)-lH-^ 5 [4, 5-b] tf U 

5» 
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HPLC (220 nm) 97 % (Uftmm 2. 74 #) 
MS (ACPI+, m/e) 392 (M+l) 
108 

6-7 D (2- (3-7 DD7i x;W X^;W -1H--T 5 ^y* [4, 5-b] tf 'J v > 
5 HPLC (220 nm) ^ 100 X (fiy#P#W 3. 19 
JUS (ACPI+, m/e) 336 (M+l) 
109 

6-7*0^-2- (3- (2, 2, 2- h U 7xX;W-lH--T 5 ^7 [4, 5-b] tf 

Uv ? > 

i 

10 HPLC (220 nm) *fiJt 92 X (fiy#WM 3. 77 ^) 
MS (ACPI+, m/e) 372 (M+l) 
##M 110 

6-7 D^e-2- (3-f V 7*P '7-2-* x;i/) -1H-- < 5 ^7 [4, 5-b] h° U v > 

HPLC (220 nm) MS 99 % (Mftmffl 3. 53 #) 
15 MS(ACPI+, m/e) 346 (M+l) 
##09 111 

6-7*nt-2- (2- (4--f 7 7°D^y7xrj|/) X^W-lH-f S ^7 [4, 5-b] h° »J >? 

HPLC (220 nm) MS 99 X (fiH^IS 3. 22 5» 
20 MS (ACPI+, m/e) 360 (M+l) 

1 1 2 

6-7DO-3-XhD-2-t°U y>75> (2.0 g) , 7i-^D>i (2.1 g) , 
f h 7+7 ( h U 7 x - j^X 7 ^ » 7V ^ A (0) (l.3g) , 2 MMtbU 
7AM (35 ml) , h;i/X> (40 ml) , fh7tFP77> (20 ml) <DW& 
25 «ft7;p^>ft»ef» 90 'CT 12 TO^^iffc^, SSl^-rb^t K07 
7> (3: 1, v/v) t30cC#BBU&. «jf£7k&, SSfci (MgS0 4 ) MM 
JE®£U |£J|£:ttbT, 3-X h D-6-7 xX;i/-2-kf U y>75> (1.3 g, 
53 %) 
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* 

'H NMR (CDC 1 3 ) 6 7.20 (1H, d, J = 8.4 Hz), 7.49-7.54 (3H, m), 8.00-8.05 
(2H, m), 8.49 (1H, d, J = 8.4 Hz) ppm 
IR (KBr) v 3501, 3382, 1617, 1586, 1578, 1271, 1244 cm" 1 
HPLC (220 nm) MS 97 % (&&M 3. 86 #) 
5 MS (ESI, m/e) 216 (M+l) 

1 1 3 

3-- hP-6~7x~;]/-2-t?U y>75> U2 (Dik&W}) (0.8 g) , Wi 

B (1.3 g) , *$>J~)V (7 ml) ©«»»U mmt (3 ml) £?TFt<£. 

m~rmT&. ^uno^m. so x:x^o ^m^m^tzo Rfon&m&mz&g, 

10 8 N TK^b^-hU^A^T^fOUT, »Sl^-fh7tFn77> (3:1, 
v/v) TttfctiLfc (^-«, h£J3Vvat£L7c) o IllSffl 

(MgS0 4 ) ^aiU, 6-7x-JH,3-lfUy>y 

75 > (0.7 g, 99 %) 

'H NMR (CDC1 3 ) (5 3.00-3.60 (2H, broad s), 4.00-4.60 (2H, broad s), 6.95 
15 (1H, d, J = 8.0 Hz), 7.09 (1H, d, J = 8.0 Hz), 7.22-7.41 (3H, m), 7.87 

(2H, d, J = 7. 2 Hz) ppm 

IR (KBr) y 3337, 1622, 1470, 754, 696 cm" 1 

HPLC (220 nm) 99 % (U^fM 2. 31 #) 

MS (ESI, m/e) 186 (M+l) 
20 ###i]114 

6-^7DP-3-- hP-2-k°U> ? >7$> (1.2 g) , 7x/-;|/ (3.1 g) , 

U'y-i^b^rv-K (0.4 g) £7-fe hxHJ;i/ (20 ml) te&Sflpu 12P#M;bn^S 

;frM£7k&, (MgS0 4 ) ®Wi%:M& ! g3kLtzo Sl^t) £ S/ U # ^ jl/^ 

25 A7P^h^7^-i::#U «X^;i/-^-tf> (1:10, v/v) T^ttlT-g) 

®^^Mffi'MbT#e.n§^^^^lXLT>3-rihP-6-7xy + 5/-2-t:U^ 
>75> (1.1 g, 66 *) *%tCo 

'H NMR (CDC1 S ) (5 6.27 (1H, d, J = 9.0 Hz), 7.10-7.46 (7H, m), 8.41 (2H, d, 
J = 9. 0 Hz) ppm 
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IR (KBr) v 3372, 1620, 1447, 1250 cm" 1 
HPLC (220 nm) £i£g 98 % 3. 84 

MS (ESI, m/e) 232 (M+l) 
1 1 5 

» 

5 3-" hn-6-7xy+S/-2-tfU> ? >T5> (##MH4(7>fb-&tO (0.1 g) , 
n?Wk-wm (10 mg) ,*?/-)l> (2 ml) ©MM^7jc^^T> 

lommfrzm^tco Kfom^zz^, %m*M,mmmvtc a 

7)V?U-?h!f77J-\Ztth, StXfJk-A+1j-> (1:1, v/v) T^tHTS 
®#£$UBEifi$tLT\ 6-7x;+y-2,3-k°'Jy>^75> (0.06 g, 59 X) £t# 

10 fee 

'H NMR (CDC 1 3 ) 5 2.50-3.00 (2H, broad s), 4.00-4.50 (2H, broad s), 6.12 
(1H, d, J = 8. 1Hz), 6.93 (1H, d, J - 8. 1 Hz), 7.02-7.20 (3H, m), 7.29- 
7.36 (2H, m) ppm 

IR (KBr) v 3328, 1622, 1591, 1464,1238, 693 cm" 1 
15 HPLC (220 nm) &fcS 90 % ({&&fl^ 2. 31 #) 
MS (ESI, m/e) 202 (M+l) 

mnm 1 

6-7 < P ; E-2-(3-^ h xn;i/)-lH-T 5 ^V[4, 5-b] If' J V> (##0>J 2 (D . 
ik&m (21.3 g) , 7irMD>t (22.2 g) , x h ( h U 7 x 
20 7>7^ »/1^> > ^A(0) (7.60 g) , 2M«^hU^A^ (175 ml) , h)l 
X> (525 ml) , H7kHD77> (175 ml) <D*i£«7;iO>fiJ£* 
90 t:T 24 R$ra^£*g1f fcl£> HiX5 : Jl'-fh7tFD77> (3:1, v/v) <h 
7k£#El>fco «J1^7K^, (MgS0 4 ) M£MM£U 
L/T, 2-(3-^ h^v^x-;i/)-6-7x-;i/-lH-f5^V[4,5-b] tf'J v> (14.0 

25 g, 66 %) £t#£„ i>uu-fc)W±-*$ ;-)V&vn%5M!o 

'H NMR (DMS0-d 6 ) <5 3.89 (3H, s), 7.09-7.14 (1H, m), 7.36-7.56 (4H, m), 
7. 75-7.88 (4H, m), 8.30 (1H, s), 8.66 (1H, s) ppm 
IR (KBr) v 3098, 1489, 1267, 1055 cm" 1 
HPLC (220 nm) ^JtlOO % (&&« 3. 05 #) 
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MS (APCI+, m/e) 302 (M+l) 

i <D%mzmvT&i : omMM2~% (Dik&wz&j&vtc. torn, miosi; 

5 gjg09 2 

2-(l, 3-^> > /v ? ^V-;i/-5-f;W-6-7x-;i/-lH-r 5^/C4, 5-b] tru v> 
HPLC (220 nm) MS 99 X (&J$B# |R| 2. 82 #) 
MS (ESI+, m/e) 316 (M+l) 

mnm 3 

10 2- (3-7 D D 7x-JW -6-7 x - ;U-lH-f 5 ^ V* [4, 5-b] tf U V > 
HPLC (220 nm) 94 X (fi^l^lRI 3. 20 #) 
MS (ESI+, m/e) 306 (M+l) 

;ssm 4 



15 



6-7x~;i/-2-[4-(h U 7;ktD* h^'» 7x-;H-lH— f 57V [4, 5-b] tf D v 



HPLC (220 nm) MS 93 X (ffij^Bf^ 3. 39 #) 
MS (ESI+, m/e) 356 (M+l) 
»M 5 

2- (5-p< ^JU-2-^X - )V) -6- 7 x - )V-m-4 5 ^ V [4, 5-b] tf U > 
20 HPLC (220 nm) WeM 93 X P#58 3. 33 #) 
MS (ESI+, m/e) 292 (M+l) 

mmm 6 

2- (4-* h *">^>5?;W -6-7 x — — T 5 [4, 5-b] h° U 5> > 
HPLC (220 nm) MS 86 X (4&&M 2. 82 #) 
25 MS (ESI+, m/e) 316 (M+l) 

2-(2->7 □^>^;Vx5 1 ;i/)-6-7x-;V-lH-'l' 5 7V [4, 5-b] tf U v> 
HPLC (220 nm) MS 94 X (ftftttlKJ 3. 03 #) 
MS (ESI+, m/e) 292 (M+l) 
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»J8 

6- (2-7Jl/tP7x-;W -2- (2-^ h ^y7xZiW -lH-f ^ ^V[4, 5-b] fcf U v> 
HPLC (220 nm) MS 96 ft (&&« 2. 95 #) 
MS (APCI+, ra/e) 320 (M+l) 
5 H» 9 

6- (2-7 JM- D7xZJW-2-(Mh4'>7x - J W - 1H--T 5- ^ V [4, 5-b] If U P > 
HPLC (220 nm) MS 100 ft (&l#PfPfl 2. 89 
MS (APCI+, m/e) 320 (M+l) 
IWJ10 

10 2- (1 , 3-^ > V z?-** V -;U-5--f ;i/) -6- (2- 7MU7i -1 H--f 5 ?V [4, 5- 
b]tfD~7> 

HPLC (220 nm) MS 99 ft («B#^ 2. 89 #0 
MS (APCI+, m/e) 334 (M+l) 

mil 

15 2- (3-7 □ U 7.IZJI/) -6- (2-7 Jl/^D 7 xr JV) -lH-f ^V[4, 5-b] tfU *?> 
HPLC (220 nm) MS 99 ft (itmmffl 3. 35 ft) 
MS (APCI+, m/e) 324 (M+l) 
12 

6- (2- 7MD7x -)V) -2- [4- ( h U 7 O ;* h 3r ~» 7 x -1H-- f 5 7V 
20 [4,5-b]tfUv> 

HPLC (220 nm) MS 100 % (^J#0#P B 1 3. 52 ft) 
MS (APCI+, m/e) 374 (M+l) 
1 3 

6- (2-7;l/^- D 7 x - )V) -2- (5-^ 3Ml--2-^X ~ JI/) -1H-- f 5 W [4, 5-b] tf U V > 
25 HPLC (220 nm) MS 99 ft (UW^m 2. 95 ft) 
MS (APCI+, m/e) 310 (M+l) 
I»J 1 4 

6- (2- 7 □ 7 x ~ )V) -2- (4-^ h * > V) -1 H-f 5 ^7 [4, 5-b] hf U -7 > 
HPLC (220 nm) MS 99 ft (&&mM 2. 87 #) 
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* 

MS (APCI+, m/e) 334 (M+l) 

mmm 15 

2- (2- 1/$ U < >5-)\,3&)V) -6- (2-7 M U7i -1H — f 5 7V [4, 5-b] tf U 

5 HPLC (220 nm) *&& 99 56 (&J#i$ Pel 3. 08 #0 
MS (APCI+, m/e) 310 (M+l) 
ry 16 

6- (2-7;M- D7i -2-(7i;+y^ -IB— f 5 7* 7 [4, 5-b] e u -7 > 
HPLC (220 nm) IfcS 100 5K (fly#l$|HJ 3. 1 1 #0 
10 MS (APCI+, m/e) 320 (M+l) 

17 

2-(2-* h^rv7xn;i/)-6-(l-^7?-;i/)-lH-l'5^V[4, 5-b] fcTU5» 
HPLC (220 nm) 98 X (fiy^RB 3. 23 #) 
MS (APCI+, m/e) 352 (M+l) 

15 mmm is 

2-(3-^h^r5>7x-;i/)-6-(l-^-79 1 ;W-lH-r5^y[4, 5-b]hfU> ? > 
HPLC (220 nm) JSfc,^ 100 % (fjUflSM 3. 30 00 
MS (APCI+, m/e) 352 (M+l) 
HJfiM 1 9 

20 2- (4-* h^r5/7xn;i/)-6-(l-^-75 1 ;i/)-lH-r$^/[4,5-b] tf'J v> 
HPLC (220 nm) 99 % (&J$Bf Hfl 3. 17 #) 
MS (APCI+, m/e) 352 (M+l) 
20 

2-0, H> 1 M+y-JH-^ ;W-6-(l-^75 L ;W-lH--T 5 TV [4, 5-b] fcf U v 

25 y 

HPLC (220 nm) ft|g 100 X (fiy^RpM 3. 18 0") 
MS (APCI+, m/e) 366 (M+l) 

mnm 21 

2- (3-7 P o 7x-JW -6- (1-^- 7 5=-;W -1H--T 5 7*7 [4, 5-b] fc? U '7 > 
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83 



hplc (220 nm) m& 91 % (ummm 3. 60 #) 

MS (APCH, m/e) 356 (M+l) 

nmm 22 

6- ( 1 -± 7 ?)V) -2- [4-(h'j7Mo^h^»7i n; W -lH-f ^ TV [4, 5-b] tf 
5 'Jy> 

HPLC (220 nm) nft 99 % 0£f#if£M 3. 73 #) 
MS (APCH, m/e) 406 (M+l) 
23 

2- (5-* 5^-2-^1 - )V) -6-(l-^-7 J-)V) -lH-f 5 TV [4, 5-b] tf U 5? > 
10 HPLC (220 nm) MS 97 % (Uftftffl 3. 24 #) 
MS (APCH, m/e) 342 (M+l) 
H»24 

2- (4-* h^v><>^;W-6-(l-^7^;W-lH-l'S^V[4, 5-b] kruv 5 ^ 
HPLC (220 nm) MS 98 % (&f3NTO 3. 16 #) 
15 MS (APC1+, m/e) 366 (M+l) 

mmm 25 

2- (2-77 n^>3^X?^W-6-(l-:+-7?;W-lH-^ 5 TV [4, 5-b] tf U Vy 
HPLC (220 nm) MS 99 % (Ummffl 3. 33 #) 



MS (APCH, m/e) 342 (M+l) 



il 26 



20 

2-(2-* h^'>7x-JW-6-(3-^ h + ->7x-;W-lH--r 5 7V[4,5-b] k°'J> ? > 
HPLC (220 nm) MS 100 X mwmffl 2. 96 #) 
MS (APCH, m/e) 332 (M+l) 
HlfiM 27' 

25 6- (3-* h*v7x-JV)-2-(4-^ b*->7x-;i/)-lH-f 57V[4, 5-b] kfU v> 
HPLC (220 nm) MS 90 % (feftmm 2. 91 #) 
MS (APCH, m/e) 332 (M+l) 
W\ 28 

2- (3-7 o D 7 x ~ ;0 -6- (3- / h ^ v 7 x - ;i/) - lH--f = 7*7 [4, 5-b] t: U ^ > 
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* 

HPLC (220 nm) MS 91 % GJftflNSW 3. 28 
MS (APCI+, m/e) 336 (M+l) 
fij 29 

2-(4-p< h^~>^>v;i/)-6-(3-^ b^v7x-;W-lH--ra^/[4, 5-b]tf'Jv> 
5 HPLC (220 nm) MS 94 X (TOBf^ 2. 90 #) 
MS (APCI+, m/e) 346 (M+l) 
«M 30 

2, 6- EX (3-^ h^r x-;0-lH--r ^ ^V[4, 5-b] t° U v>> 
HPLC (220 nm) MS 100 % (feftmm Z.0\ ft) 
10 MS (APCI+, m/e) 332 (M+l) 

nf 3i 

2- ( 1 , 3-^ > WttV -;W5--f JW-6-(3-^b+y7i n;W -lH--f 5 ^ V [4, 5- 

b]fcTU$» 

HPLC (220 nm) MS 80 X (fi9#l$|BJ 2.91 #) 
15 MS (APCI+, m/e) 346 (M+l) 
MM 32 

[4, 5-b] If US? > 

HPLC (220 nm) MS 81 51! (&mmffl 3. 45 #) 
20 MS (APCI+, m/e) 386 (M+l) 
(S0!I 33 

2-(Hh^y7x - ; U) -6- [3- (h'J7Mo^ 7 x -1H-- T 5 W 
[4, 5-b] if U v > 

HPLC (220 nm) MS 99 X (ffigfM 3. 29 ft) 
25 MS (APCI+, m/e) 370 (M+l) 
H»J 34 

2- (3-* h * 5/ 7 x -;W) -6- [3- ( h U 7;M" P * 7 x - M -1H--T 5 
[4, 5-b] t° U 5? > 

» 

HPLC (220 nm) MS 100 % (ftftftlHJ 3. 39 #) 
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MS (APCI+, m/e) 370 (M+l) 
«#J 35 

[4, 5-b]hfU v> 
5 HPLC (220 nm) 96 X (Uftrnffl 3. 25 #) 
MS (APCH, m/e) 370 (M+l) 
HM^J 36 

2- (1 , 3-^>yyt^V-Jl/-5-^f -6- [3- (h'j7Ma^ ^;i/) 7i-JH -1H- 
-f^V[4, 5-b] tf U 
10 HPLC (220 nm) MS 85 % (Uftftt® 3. 27 ft) 
MS (APCH, m/e) 384 (M+l) 
HJfSM 37 

2- (3-7 DD7i n;i/) -6- [3- ( h U 7 )V*U * ^)V) 7 x ~)V\ -1H--T 5 TV [4, 5- 
b]h°Uv> 

15 HPLC (220 nm) ijSfcS 92 X (ftifPtFal 3. 73 #) 
MS (APCI+, m/e) 374 (M+l) 
USS^J 38 

2-[4-(hU7MD^h^y)7xr:jW-6-[3-(hU7Mn^ 7i~JW- 

lH~f 57VC4, 5-b]tf'J-7> 
20 HPLC (220 nm) ffl.M 92 X (&}# 3. 85 ft) 
MS (APCH, m/e) 424 (M+l) 

i 

»0iJ 39 

2- (5-^ ^ jl/-2-5PX - )V) -6- [3-(hU7MP^ 7 x -lH--f 5 7V 
[4, 5-b]tf'J v> 
25 HPLC (220 nm) mM. 93 X (ft&ftRQ 3. 35 ft) 
MS (APCH, m/e) 360 (M+l) 

mmm 40 

* 

2-(4-^ h^r^>^> V)V) -6- [3- ( MJ ?;M" □ * 7 x n ; W - lH-< 5 TV 
[4, 5-b]t?U v> 
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HPLC (220 nm) MM 96 % (UWmffl 3. 22 #) 
MS (APCI+, m/e) 384 (M+l) 

mrnm 41 

2-(2-v^ D^>^;i/X5 1 ;i')-6-[3-( h U y)V*U ^)V) 7xZUH-lH--T s^y 
5 [4, 5-b] tT 'Jy> 

■ 

HPLC (220 nm) Mft 100 X («M3.37#) 
MS (APCI+, m/e) 360 (M+l) . 
H«J 42 

4- [2- (2-* h * y7 x ~)V) -1H-- f 5^7 [4, 5-b] k° U v>-6-f ;W h > J 

10 

HPLC (220 nm) MS 100 % (ftftftHQ 2. 90 £) 
MS (APCI+, m/e) 327 (M+l) 
II 43 



15 



20 



4- [2 - (3-* h^r^y xn;i/)-iH--r 5 *V[4, 5-b] t? u s?>-6--f ;kK>y- h 'J 

HPLC (220 nm) MM 98 X (&££ M 3. 02 #) 
MS (APCI+, m/e) 327 (M+l) 
l»J 44 

■ 

4- [2- (4-* h^v7x-;i/)-lH— f 5^/[4, 5-b] tf U v>-6— fJl/K>\/- h U 

HPLC (220 nm) MM 100 % OSfUtTO 2.86 #>) 
MS (APCI+, m/e) 327 (M+l) 
fj 45 



4-[2-(l, 3-^>y^^ V-;U-5-f ;W-1H-T 5 *V[4, 5-b] tf U v>-6--f ;KK 

25 >y-hu;u 

HPLC (220 nm) *fi& 98 X (ft#l#|HJ 2. 88 
MS (APCI+, m/e) 341 (M+l) 



a 46 



4- [2- (3-* D □ 7x~;W-lH-f 5 5-b] tf U >>>-6-f Jl/K^/n h U >>!/ 
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J 

HPLC (220 nm) MS 82 % ($mmm 3. 33 #) 
MS (APCI+, i/e) 331 (M+l) 

mmrn 47 

4- [2- [4- ( h U 7 D ^ h * is) 7 x - - 1 H-< 5 [4, 5-b] If U V >-6-< 

HPLC (220 nm) MS 98 % (&&P#W 3. 52 #) • . 
MS (APCI+, m/e) 381 (M+l) 
01 48 

4- [2- (4-;* h^iy^>^)V)-m-^5.yV[A, 5-b] tf U -7>-8-^^> 1 /- h U 

10 ;w 

HPLC (220 nm) MS 98 % (^RffS] 2. 82 #) 
MS (APCH, m/e) 341 (M+l) 
fc#«J 49 

4- [2- (2- 7 U ^ >3M1/X^;[/) -1 H— T 5 ^ V [4, 5-b] bf U 5? >-6--f M ^>V— 

15 mj;p . 

HPLC (220 nm) MS 99 % (fcl&mm 3. 01 #) 
MS (APCH, m/e) 317 (M+l) 
«M 50 

* 

2-(2-^ h^'>7x-;W-6-[4-(^^;U7;i/*r.;u)7xn;W-iH-rs^y[4 ) 5- 

20 b]tf'Jv> 

HPLC (220 nm) MS 100 * ({£}# flf ffl 2. 65 #) 
MS (APCH, m/e) 380 (M+l) 
51 

2- (3-* h^y7i^) -6- [4- (*?)UZ)V$s=.)V) 7 x ~ )V) -1H-^ 5 [4, 5- 
25 b]t°Uv> 

HPLC (220 nm) MS 88 % 2. 74 #) 

MS (APCH, m/e) 380 (M+l) 
»I 52 



WO 03/045929 



PCT/JP02/12264 



2- (4-* h * v7 x -)V) -6- [4- - ;M 7x-)W -1H--T $ ^ V [4, 5- 

b]h°Uv> 

HPLC (220 nm) MS 100 % M 2. 63 #) 
MS (APCI+, m/e) 380 (Mil) 
«M 53 

2-(l, H>yyt+V-Jk-HJW-e-[4-(^J^J^Ul/) 7x~;i/]-lH-T 

S^/[4,5-b]lf'Jy> 

HPLC (220 nm) $&& 93 3! (##l$|Hi 2. 62 

■ 

MS (APCI+, m/e) 394 (M+l) 
54 

2-(3-^OD7x njW -6- [4- (^ ^;1/X;I/3Jn - )V) 7x-JW -1H-- T 5 y y [4, 5-b] 

HPLC (220 nm) MS 90 % (ftftttM 3. 03 #) 
MS (APCI+, m/e) 384 (M+l) 
HHM 55 

6-[4-(^3^7J!/4w;W 7i- ;i/]-2-[4-( h U 7 )V-*U * 7 x— ;W-1H- 

-r5^y[4,5-b]t°U> ? > 

HPLC (220 nm) MS 98 % (fcttmm 3. 25 #) 

MS (APCH, m/e) 434 (M+l) 

MMM 56 

2- (4- * b ^ > VM -6- [4- 3MP7> ;I//Jn ~ ; W 7 x ~)V\ -1H-- fS [4, 5- 
b]fc?U v> 

HPLC (220 nm) MS 99 X 2. 57 #) 

MS (APCH, m/e) 394 (M+l) 
57 

2- (2- ~>7 □ ^ >^;i/X5^;i/) -6- [4- (* J-)V7,)Vt£~)V) 7 i-JH -1H — T 5 ?V 
[4, 5-b] tfUv> 

HPLC (220 nm) MS 94 X TO 2. 80 #) 
MS (APCH, m/e) 370 (M+l) 
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^mm 58 

6- (2-7;!/:* D7i -2- [(7x~m) * ^;i/] -lH-f 5 ?V [4, 5-b] tf U V 

y 

HPLC (220 nm) ffi.& 99 * (&J#P#f(fl 3. 04 #) 
5 MS (APCI+, m/e) 336 (M+l) 

59 

6-(2-7;i/^-0 7x-;W-2-(2-7x-;|/X^;W-lH-'f 5^/[4, 5-b] If U v> 
HPLC (220 nm) « 99 % (&J3W1 2. 91 #) 
MS (APCI+, m/e) 318 (M+l) 
10 HS£M60 

. 2-^ > (2-7MD7x n;W -1 5 TV [4, 5-b] h° U v > 
HPLC (220 nm) Jfift 99 % (Qmmm 2. 81 #) 
MS (APCI+, m/e) 304 (M+l) 



15 6-(2-7MD7iZJW-2-(3-^ h^>^>~7JW -lH-< 5 TV[4, 5-b] h! U v> 
HPLC (220 nm) ^ 99 % (^}#M2.90#) 
MS (APCI+, m/e) 334 (M+l) 
HSIM 62 

2- (2, h^'>^>^;P)-6-(2-7;i/^D7x-;W-lH--r 5TV[4, 5-b] fcf U 

20 

HPLC (220 nm) US. 96 X (ftj^NrW 2. 93 #) 
MS (APCI+, m/e) 364 (M+l) 



III 63 

2-(3, 4-v* h^v'^>v;i/)-6-(2-7;^D7x-;i/)-lH-'f5^V[4 ) 5-b] tf U 
25 v> 

HPLC (220 nm) 89 X (^j#R#W 2. 76 #) 
MS (APCI+, m/e) 364 (M+l) 
Sl« 64 

2-(4-7 0P^>v?;U)-6-(2-7^D7x-;W-lH--f 5TV[4, 5-b] t?>J S>> 



mm 6i 
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HPLC (220 nm) 99 % (#J#P#W 3. 11 #) 
MS (APCI+, m/e) 338 (M+l) 
H 65 

6- {2-7)13- U 7 x32» -2- [ (E) -2-7 x 31 jVXf-JW -1 H--f 5 ^7* [4, 5-b] tf U 
HPLC (220 nm) MS 98 % (&&W 3. 06 ft) 

» 

MS (APCI+, m/e) 316 (M+l) 
«I 66 

6-(2-7MD7i ~;i/) -2- (3- 7 x / ~> 7 x ~J]/) - 1H — T 5 ?V [4, 5-b] t: U V 
10 > 

HPLC (220 nm) US. 87 % PSRB 3. 62 ft) 
MS (APCI+, m/e) 382 (M+l) 
H» 67 

2-(4-^>7-r;V7x-;W-6-(2-7;^0 7x-;i/)-lH-f S^V[4, 5-b] If US? 

* 

15 > 

HPLC (220 nm) US 98 * (&j# Rf Pel 3. 54 ft) 
MS (APCI+, m/e) 394 (M+l) 
III 68 

2-(7x/ + -6-7 x -;ir-lH~f 5 *V[4, 5-b] tf U -7 > 

20 HPLC (220 nm) US. 97 * (UW^m 2. 98 #) 
MS (APCI+, m/e) 302 (M+l) 
l»J 69 

6-7x3i;|/-2-[(7x-;i/9^) ;*3MW-lH--f [4, 5-b] h°U x> 
HPLC (220 nm) « 99 « (^P#H1 2. 95 #) 
25 MS (APCI+, m/e) 318 (M+l) 
l»J 70 

6-7x -;i/-2-(2-7 x n;i/X^;W-lH—f 5 ^7° [4, 5-b] tf U v> 
HPLC (220 nm) US 97 % (^B#F^ 2. 88 ft) 
MS (APCI+, m/e) 300 (M+l) 
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mmmn 

2-^>v;W6-7x-;i/-lH-< k?Vl4, 5-b] tf U v> 
HPLC (220 nm) MS 99 * (^TO 2. 76 
MS (APCH, m/e) 286 (M+l) 
«J72 

2-(3-;* h^v^>> ? ;i/)-6-7x-;i'-lH-'1'5^/[4,5-b] tfU v> 
HPLC (220 nm) MS 99 % (&&R#ffi 2. 84 
MS (APCH, m/e) 316 (M+l) 

» • 

mmm 73 

10 2-(2,5-7^ h + v^>> ? ;i')-6-y'x-;i/-lH-'l'5^y[4,5-b]t:U v> 
HPLC (220 nm) MS 99 % (&f#B#F B 1 2. 88 #) 
MS (APCH, m/e) 346 (M+l) 

mmm 74 

2- (3, 4-v^ h + v^>^;i/)-6-7x-;i/-lH-T 5^y[4, 5-b] t°'J v> 
15 HPLC (220 nm) MS 92 * (£y#PtPpl3 2. 68 #) 
MS (APCI+, m/e) 346 (M+l) 
H»J 75 

2 -(4-/7PD^>>?;| / )-6-7x-;i/-lH-r ^^V[4, 5-b] tf'J 77 
HPLC (220 nm) MS 99 % (UWmm 3. 02 #) 
20 MS (APCH, m/e) 320 (M+l) 

mmm 76 

6- 7 x - ;i/-2- [ (E) -2- 7 x - JHf-J W - 1 H--T 5 W [4, 5-b] tf »J 7 
HPLC (220 nm) MS 99 SK ({&*#B£W 2. 97 #) 
MS (APCH, m/e) 298 (M+l) 

25 mm n 

2- (3- 7 x 7 + ~7 7 x - M -6- 7 x - ;i/-l f 5 7V [4, 5-b] tf U -7 > 
HPLC (220 nm) MS 94 % (UWmffl 3. 48 #) 
MS (APCH, m/e) 364 (M+l) 



«1 
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2-(4-^>\Af ;i/7xn;i/)-6-7x-;i/-m-r 5^ s /[4, 5-b] tf U V> 
HPLC (220 ni) MS 100 % (Ummffl 3. 38 ft) 
MS (APCI+, m/e) 376 (M+l) 
MM 79 

5 6-(l-^.>V7^>-2-f;U)-2-(4-7;U^D^>^;i/)-lH-r5^V[4 ) 5-b] tf U ^ 

y 

HPLC (220 nm) MS 100 X (#j#U#IBi 3. 25 #) 
MS (APCI+, m/e) 344 (M+l) 

mmm so 

10 6- (1-^ > V 7 7 >-2-f jW-2-(3-^DD^> 5W) -lH 5. [4, 5-b] tf U V > 

* 

HPLC (220 nm) MS 100 % (UftV$m 3. 44 ft) 
MS (APCI+, m/e) 360 (M+l) 
MM 81 

6-(l-^>y77>-2--f;W-2-(2-^ DP^>^;W-lH-< 5^/ [4, 5-b] tf U >>> 
15 HPLC (220 nm) MS 100 % (ftftftN 3.31 #) 
(APCI+, m/e) 360 (M+l) 
iJSfll 82 

6- (1-^ >V 7 7 >-2--f )V) -2- (2, 4-y7;W >V)V) -1H — f 5 [4, 5-b] tf 

•Jy> 

20 HPLC (220 nm) MS 100 % (#J$I$|B1 3. 30 
MS (APCI+, m/e) 362 (M+l) 

mmm 83 

6-(l-^>!/7^>-2--f JU)-2-(3, 4-v*# □ n^>v;i/)-lH--r 5 ^V[4, 5-b] tf U 

25 HPLC (220 nm) MS 99 X (ft$l$M 3. 66 #) 
MS (APCI+, m/e) 394 (M+l) 
^MM 84 

6- (i-^ > Vy 7 >-2-< ;W -2- [4- ( h U 7)],* U * J-)V) ^ > VM -m-f 5 

[4 f 5-b]tf'Jv> 
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HPLC (220 nm) MS 100 % (UW mm 3. 58 ft) 
MS (APCH, m/e) 394 (M+l) 
«J85 

6-(l-^>777>-2— f;W-2-[4-(hU7;^D^ h^ ; »^>i?;W-lH-f 5^ 
5 7[4,5-b]tfU~7> 

HPLC (220 nm) MS 100 X (flUfBtHa 3. 74 #) 
MS (APCI+, m/e) 410 (M+l) 
MM 86 

6-(l-"<>77 7 >-2-f ;i/) -2- (4-- h P^> v;i/)-lH--T 5 ^/[4, 5-b] h° U v> 
10 HPLC (220 nm) MS 98 X ({£&« 3. 47 #) 
MS (APCH, m/e) 371 (M+l) 
MM 87 

6- (1 > 1/7 7 y-l-i )V> -2- (4-* y =JM -1 H-f S [4, 5-b] tf U V > 
HPLC (220 nm) MS 100 % (ftttftDQ 3. 42 #) 
15 MS (APCH, m/e) 340 (M+l) 
MM 88 

6- (i-^ >y 7 5 >-2— r ;w -2- [ a , i ' - if 7 x - )V) -4--r ;m -iH--r 5 

[4, 5-b] tf U 5? > 

HPLC (220 nm) MS 100 % (&J#B#|g 3. 79 ft) 
20 MS (APCI+, m/e) 402 (M+l) 
MM 89 

6-(l-^>77 5 >-2— f ;W-2-(2-^-75 1 ;U^5 L ;W-lH-r 5 7V [4, 5-b] tf <J S» 
HPLC (220 nm) MS 100 % (fiBSWHHI 3. 62 #) 
MS (APCH, m/e) 376 (M+l) 
25 MM 90 

2- (1 , 3-^ > 7 -;i/-5--f Jl/ * J-M -6- (1 > 77 7 >-2~f ) V) -lH--f 5 

^7 [4, 5-b] t:LH7> 

HPLC (220 nm) MS 100 X (^jfl^ 3. 29 ft) 
MS (APCH, m/e) 370 (M+l) 
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nmm 91 

6-(l-^>77^>-2-f ;W-2-(3, 4, 5- h »J * h+^>3?;W-lH-f 5^[4. 5- 
b]tri)$?> 

HPLC (220 nm) MS 99 X (ftfttirlH) 3. 25 &) 
5 MS (APCI+, m/e) 416 (M+l) 
HJSM 92 

6- (i-^>7 7 ^ >-2-r ;w-2- (2-^x- -ih— r 5 [4, 5-w tf u v> 

HPLC (220 nm) MS 100 X ({^H^l 3. 27 ft) 
MS (APCI+, m/e) 332 (M+l) 
10 MM 93 

6- (i-^> 77 7 >-2-< ;W -2- [ u-* ^;i/-m--r > F-;i/-3-< ;w * 5=-;W -iH--f 

5^V[4, 5-b] tf U v> 

HPLC (220 nm) MS 98 X (#&Rf ffl 3. 44 #) 

MS (APCI+, m/e) 379 (M+l) 

1 5 mmm 94 

6- a-^> 77 ? y-i-i )V) -2- [ (4-7 n d 7 x / * ?\>w -ih--t 5 y v*[4, 5- 

b]fcf'J^> 

HPLC (220 nm) MS 100 X 3. 90 ft) 

MS (APCI+, m/e) 376 (M+l) 
20 ISM 95 

> 

6- (1 -1 > 7*7 y >-2--T ;W -2- [4- U ?-)V3-jr) ^ > -1H--T 5 ^7 [4,,5-b] h° 
•Jy> 

HPLC (220 nm) MS 100 X ({£^P#Ffl 3. 49 ft) 
MS (APCI+, m/e) 372 (M+l) 
25 MM 96 

6-(l-^>77^7-2--l';i/)-2-[2-(3 ) 4-vy b*->7xn;i/)X5Ml/|-lH-f 5.? 
7[4,5-b]tfU'7> 

HPLC (220 nm) MS 100 X (&Wmm 3. 19 #) 
MS (APCI+, m/e) 400 (M+l) 
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$mm 97 

6-7 pqE-2-(3, 4-^^ h*5"*>5W)-lH->f 5 ^ % /[4, 5-b] k° U v?> 
23©^%) (140 mg) , 2-(hU7^;VX^~;i/)7^> (185 mg) , ^DD 
tf*(h'J 7x-;Mn7n7-T »A°y v^A(II) (14 mg) , N,N-y^fMM7 
5 5F (4 ml) ©S^ST^if >»«E4» 80 T:T 24 mm^U^tz^ tK^S^, 
IIX^-ff7kHD77> (3:1, v/v) -eJft{±SLfc 0 111^7^, Kift 

(Mgso 4 ) mm&Mi£&& M$'>u^W7A^DYh^77^-i: 

Mb, »^-^PD*M (1:1, v/v) T?j$m-rSH^*»JEE»i»bT^ 

5togiai|LT, 2-(3,4-v^ h 3- >"0^;|/) -6- (2-7 U )V) -1 H-^ 5^7 
10 [4, 5-b] tfU v f > (55 mg, 41 X) 

'H NMR (CDClj) 6 3.80 (3H, s), 3.82 (3H, s), 4.33 (2H, s), 6.53 (1H, dd, 

J = 3.4, 1.8 Hz), 6.69 (1H, d, J = 3.4 Hz), 7.54 (1H, d, J = 1.8 Hz), 

8.24 (1H, s), 8.36 (1H, s) ppm 

IR (KBr) v 2928, 1516, 1263, 1236 cm" 1 
15 HPLC (220 nm) MUg 100 % (UWmffl 2. 66 #) 

MS (APCI+, m/e) 336 (M+l) 

• mmmm thummm 2-42 (D^mt&mo h u ^jvxxit^m^m^m 

MtMMM ©77?£{c:*CTOT0llliSf!l98~145 0^-&#)^^Lrc. ^0 
■ 20 nZMMVft. 

98 

6-(2-7U;i/)-2-(2-^ h^v7x-;i/)-lH-T5^V[4, 5-b] k°U~7> 
. HPLC (220 nm) mm 99 % W 2. 74 #) 

MS (APCI+, m/e) 292 (M+l) 
25 HJfiM 99 

6-(2-7U;W-2-(3-^ b^v7x-;U)-lH-r5^/[4,5-b]t:U v> 
HPLC (220 nm) 100 % 2. 83 #) 

MS (APCI+, m/e) 292 (M+l) 
MMM 1 00 
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6-(2-7U;W-2-(4-> h^^7x-;i/)-lH-f 5^/[4, 5-b] tiUv 5 : 



HPLC (220 nm) MS 100 X (&i#Bf Pel 2. 70 #) 
MS (APCH, m/e) 292 (M+l) 
»J 101 



5 2-(l,3-^>y^^V-;i/-5-f;i/)-6-(2-7 U;W-lH-< 5^/[4, 5-b] tf U S 
HPLC (220 nm) MS 99 * (^JtBfra 2. 70 
MS (APCH, m/e) 306 (M+l) 
102 

2- (3-7 dd7i n;i/) -6- (2-7 U ;W - m-^f 5 [4, 5-b] fcf U S> > 

10 HPLC (220 nm) MS 100 X (fiy#NMB! 3. 16 5+) 
MS (APCH, m/e) 296 (M+l) 

* 

103 

6- (2-7 U ;W -2- [4- (hU7MD^h+y) 7 x ~ )V] -1H--T 5 W [4, 5-b] t? U 

15 HPLC (220 nm) MS 100 % (fiH&ftlW 3. 37 
MS (APCI+, m/e) 346 (M+l) 
104 

6- (2-7 U ; W -2- (5-* - ;W -ih $ 7V [4, 5-b] tf U v > 

HPLC (220 nm) MS 100 8! (&mmm 2. 76 #) 
20 MS (APCH, m/e) 282 (M+l) 
USSFlI 105 

6- (2-7 U;W-2-(4-* h^v^>>?;i/)-lH-< = TV [4, 5-b] tf U ~7> 
HPLC (220 nm) MS 98 % mnmffl 2. 68 ft) 
MS (APCI+, m/e) 306 (M+l) 
25 »0II1O6 

6- (2-7 U ;W -2- (7x7+ -1H-- f $ 7V [4, 5-b] k° U 5? > 
HPLC (220 nm) MS 1 00 % (ftftftffl 2. 91 
MS (APCH, m/e) 292 (M+l) 
!l 107 
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2-(2-v^O^>^;i/X^;W-6-(2-7U;i/)-lH--f 5^V[4, 5-b] k°U^> 
HPLC (220 nm) 100 % («i#B#^ 2. 91 #) 
MS (APCI+, m/e) 282 01+ 1) 

mum 108 

5 6- (2-7 U JW-2-[(7x^ft) jWW-IEM' 5 ^7 [4, 5-b] t? U i?> 
HPLC (220 nm) m& 95 % (ft$l$|R| 3. 61 #) 
MS (APCI+, m/e) 308 (M+l) 
109 

6- (2-7 U ;W-2-(2-7x-;UX5 1 ;i/)-lH-f 5^7 [4, 5-b] tf U 
10 HPLC (220 nm) |£g92 % (£&#B#W 2. 74 #) 
MS (APCI+, m/e) 290 (M+l) 
'4 110 

2-^>v;P-6-(2-7 U ;W-lH--f 5 7*7[4, 5-b] fcf U v> 
HPLC (220 nm) fifcglOO % (^jf^ 2. 61 #) 
15 MS (APCI+, m/e) 276 (M+l) 

mmm 1 1 1 

6-(2-7u;i/)-2-(3-^< ^>^>i?;w-iH--r^V[4, 5-b] tf u vy 

HPLC (220 nm) mm 98 * (&gfP#P B 1 2. 70 #) 
MS (APCI+, m/e) 306 (M+l) 
20 HIS^J 1 1 2 

2- (2, 5-5^ h^^>v;W-6-(2-7 UM-IHH' 5 W [4, 5-b] tf U 
HPLC (220 nm) Ifig 83 % (Uftmffl 2. 74 #) 
MS (APCI+, m/e) 336 (M+l) 
»M113 

25 2- (4-7 P D Ky-J)V) -6- (2-7 U )V) -1H — f 5 7*7 [4, 5-b] tf U > 
HPLC (220 nm) MS 100 % (Ummffl 2. 93 #) 
MS (APCI+, m/e) 310 (M+l) 
'!|114 

6- (2-7 U )V) -2- [ (E) -2-7x-JHt^JW -IfM ^ 7VC4, 5-b] tf U *?> 



\ 

\ 
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HPLC (220 nm) MS 96 X (fiU^RB 2. 89 #) 

MS (APCI+, m/e) 288 01+ 1) 

*»J115 

6- (2-7 U ;W -2- (3-7xy+y 7 x -1H--T 5 [4, 5-b] tf U >>> 
5 HPLC (220 nm) MS 85 X (^B#W3.49^) 
MS (APCI+, m/e) 354 (M+l) 
H»J 1 1 6 

2- (4-^>y*-f )vy x -;w -6- (2-7 U ;W -1H— r 5 5-b] tf u >>> 

HPLC (220 nm) MS 90 X Rflffl 3. 39 #) 
10 MS (APCI+, m/e) 366 (M+l) 

1 1 7 

2-(7i/^ -y^)V) -6- (2-^X-JU) -m-T 5 *V [4, 5-b] t: U *?y 
HPLC (220 nm) MS 99 X (UWmffl 3. 05 #) 
MS (APCI+, m/e) 308 (M+l) 
15 HJgMll8 

2- [(71^^)^^] -6- (2-^X-;i/)-lH--f 5 [4, 5-b] If U v> 
HPLC (220 nm) MS 95 X (&J#ffi 2. 99 #) 
MS (APCI+, m/e) 324 (M+l) 



20 2-(2-7xX;l/X^)l/)-6-(2-5 1 X-;i/)-lH-1' 5^/ [4, 5-b] tf U v> 
HPLC (220 nm) MS 94 X (&j#l$|HJ 2. 84 
MS (APCI+, m/e) 306 (M+l) 
H»J 120 

2-^ >y ;V-6- (2-? I-Jl/) -lH-^f 5 ^7 [4, 5-b] tf 'J v> 

» 

25 HPLC (220 nm) MS 99 X (ft&ftlH 2. 73 #) 
MS (APCI+, m/e) 292 (M+l) 



121 

2- (2, b^e/^>v;U)-6-(2-^X- jl/)-lH--T 5 £V [4, 5-b] tf U *?> 
HPLC (220 nm) MS 97 X (&f£TO 2. 84 ft) 



mm 119 



* 
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♦ 

99 

MS (APCI+, m/e) 352 (M+l) 

2-(3,4-v^ ^>/^>^)-6-(2-^X-;W-lH--f 5*V[4, 5-b] tf U i?> 
HPLC (220 nm) $&g 88 % (&^R#W 2. 66 #) 
5 MS (APCI+, m/e) 352 (M+l) 
MUM 1 23 

2- (4-^7 DO^>y;|/)-6- (2-^XXJl/) -lH-f 5 W [4, 5-b] tf Uy> 
HPLC (220 nm) WS. 98 * O&gflTO3.04#) 
MS (APCI+, m/e) 326 (M+l) 
10 ^MM 124 

2- (Z-y i;^/7i x;W -6- (2-^X - )V) -lH-< 5 ^/ [4, 5-b] tf U 5? > 
HPLC (220 nm) « 95 % (ffi&M 3. 62 #) 
MS (APCI+, m/e) 370 (M+l) 
125 

15 2- (3-^ h^v^>v;i/)-6-(2-?X-;W-lH-r 5^V[4,5-b] tf U v> 
HPLC (220 nm) 98 % (&&R#Pffl 2. 82 #) 
MS (APCI+, m/e) 322 (M+l) 
126 

2-[(e)-2-7xx;vxt-x;W-6-(2-^xx;W-ih--i' 5^y[4, 5-b] tf U i?y 

i 

20 HPLC (220 nm) 98 % 3. 00 5+) 

■ 

MS (APCI+, m/e) 304 (M+l) 

2- (4-^ >y-T )V7 xX;W -6- -1H--T 5 [4, 5-b] tf >J S?> 

HPLC (220 nm) 92 X (&*#P#ffi 3. 52 #) 
25 MS (APCI+, m/e) 382 (M+l) 
HJfiW 1 28 

2-(4-7;U^n^>v;i/)-6-(2-7 UJW-lffH' 5 ^V[4, 5-b] tf U ?> 
HPLC (220 nm) 83 X (fi^l^m 2. 82 #) 
MS (APCI+, m/e) 294 (M+l) 
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mm 129 

2-(3-^ □□^>v;i/)-6-(2-7 u;w-iH-r s ?VU, 5-b] tf u 

HPLC (220 nm) MS 100 X 2. 99 jfr) 

MS (APCH, m/e) 310 (M+l) 
?U 130 

2- (2, l-*??)]** U OV)V) -6- (2- 7 U ;W -1H--T S M [4, 5-b] tf U 5? > 
HPLC (220 nm) MS 84 X (ftj#NpR| 2. 85 #) 
MS (APCH, m/e) 312 (M+l) 
£JfiM 131 

10 2- (3, p p^ >>?;i/) -6- (2-7 U ;i/)-lH-< 5 ^/[4, 5-b] tf U v*> 
HPLC (220 nm) MS 100 X (ftftftlRI 3. 25 #) 
MS (APCH, m/e) 344 (M+l) 
gj&ftl 132 

6- (2- 7 U ; W -2- [4- (hU7Mn^ ^)V) ^ > 5W] -lH--f 5 9 V [4, 5-b] tf U *? 
15 > 

HPLC (220 nm) MS 100 X (ftttftlRJ 3. 20 #) 
MS (APCI+, m/e) 344 (M+l) 

6-(2-7>j;W-2-[4-(hU y)V*U* h*~>)^>^;W-lH---f S£V[4, 5-b] tf U 
20 v> 

HPLC (220 nm) MS 100 % (ftftftlH 3. 24 #) 
MS (APCH, m/e) 360 (M+l) 
1 34 

6- (2- 7 U )V) -2- (4-- h P K y ~y)V) -1H--T 5 ^7 [4, 5-b] tf U 5> > 
25 HPLC (220 nm) MS 97 X (&}#P#P^ 2. 89 ft) 
MS (APCH, m/e) 321 (M+l) 
135 

6- (2-7 u;u)-2-(4-^^;^>> f ;w-iH-r s^/[4, 5-w tf u 

HPLC (220 nm) MS 84 X (ft$l$|KJ 2. 91 #) 
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MS (APCI+, m/e) 290 (M+l) 
136 

6-(2-7 U>»l/)-2-(2-^-75 1 ;i/^5 1 ;i/)-lH-'1' S^/[4, 5-b] t°U Vy 
HPLC (220 nm) mm 100 X (^^fK 3. 15 ft) 
MS (APCI+, m/e) 326 (M+l) 

mmm 137 

2-(l, 3-^>y^^y-;|/-5-< )M5F;W-6-(2-7 U)W-lH--f 5 7V [4, 5-b] tf 

>j-7> 

HPLC (220 nm) MS 86 X (Umm2.15fr) 

* 

MS (APCI+, m/e) 320 (M+l) 

6- (2-7 U )V) -2- (3, 4, 5- h U ^ h^O^JV) -1H-^ 5 7V [4, 5-b] ifijy> 
HPLC (220 nm) mm 98 X (^P#R 2. 66 #) 
MS (APCI+, m/e) 366 (M+l) 
»M139 

6- (2-7 U )V)-l-0.-^jL-)V^)V)-m--( 5 TV [4, 5-b] tfijy> 
HPLC (220 nm) mm 100 X (f»l2.54^) 
MS (APCI+, m/e) 282 (M+l) 
140 

6- (2-7 u;w-2-[(i-^^-ih-< y K-;W3->r;W pww-m-r 5tV [4, 5-b] 

tf'Jv> 

HPLC (220 nm) ffiA 100 X (^ftl^ 2. 93 #) 
MS (APCI+, m/e) 329 (M+l) 



ffl 141 



2- [ (4-7 D □ 7 x 7 * v) * J-M -6- (2-7 U ; W -1H-- f 5 7*1/ [4, 5-b] tf U i 
HPLC (220 nm) ffljjg 99 X («j#l$M 3. 1 9 
MS (APCI+, m/e) 326 (M+l) 



»J 142 
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2- [2- (3, h^>7x-JW X^;W -6- (2-7 U )V) -lH-< 5 TV [4, 5-b] tf U 

HPLC (220 nm) MS 98 X (ffiit^W 2. 65 #) 
MS (APCI+, m/e) 350 (M+l) 
5 143 

6- (2-7 U -2- [4- (pWV^*) ^ > 5?;W -1IW 5 TV [4, 5-b] tf U v > 
HPLC (220 nm) MS 100 % (&*#M 2. 93 #) 
MS (APCH, m/e) 322 (M+l) 
144 

10 2- (2-7 □ □ ^ >z?)V) -6- (2-7 U ;W -1H-- T 5 7V [4, 5-b] k° U '7 > 
HPLC (220 nm) fftK 100 % (&&P#P^ 2. 85 #) 
MS (APCH, m/e) 310 (M+l) 
MMM 1 45 

2- [ (1 , 1 ' - t: 7 xx;i/) -4-< )V* -6- (2-7 U )V) -lH-f 5 TV [4, 5-b] bf U v 
15 > 

HPLC (220 nm) m& 94 % (S&TO 3. 34 #) 
MS (APCH, m/e) 352 (M+l) 
146 

2-(3-^ h^v7x-;i/)-6-7x-;l/-lH-1' = 7 % /[4,5-b]lfU^> (H»J 1 
20 (D^m) (50 mg) , 2-tert-7^;i/-T5y-2-7x^;i/75y-l,3-7><^-^ 
JUt Kn-l,3,2-vT1f*7*U>« (PS-BEMP, 2.2mmol/g) (113 mg), N,N- 
i^/f J1/*^A75 H (2 ml) (DMGm&MUT* 30 ^WlfcE 3-H^7 

> (28 mg) £jn*., mt?£&k: 1 mmmmhtz. mmzmnLtzm, mm^y. 
\z&%\ BM^^mmvtco ^mm&m, (Mgso 4 ) mmzmmig 

25 3c, ^»^S/ , J^^;i'*^A7nx'h7^7^-^'ftL, »ifx^;i/-7Pa 

(1:1:4-1:1:0, v/v) T^!iiT3iS#£MJHtitLT#£> 
tl3^iH£ttLT, 2-(3-^ h^v-7xX;i/)-l-^?;i/-6-7xX;U-lH-T5 7 < 
7[4,5-b]k°Uf/> (22 mg, 41 %) ^MUfc (S*Sf£, 2 ^CD^tt^©^ 
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'HNMR (CDC1,) 6 3.95 (3H, s), 4.43 (3H, s), 7.00-7.05 (1H, m), 7.37-7.61 
(6H, m), 7.81 (1H, d, J = 1.6 Hz) , 8.06-8.15 (2H, m),. 8.40 (1H, d, J = 
1.4 Hz) ppm 

IR (KBr) v 1472, 1397, 1292, 1252 cm"' 
5 HPLC (220 nm) MS 100 !S (&|#W2.87#) 
MS (APCI+, m/e) 316 (M+l) 

Mffl\4G(DjjmizmCTUT<DnMMU7~\M<D4k^%&J&Ltc (fetch, 
10 «M147 

l-(2-* h^i/X^)W-2-(3-^ h*i/7 ^-)l)-b-7 x.-)l-m-^ £=^V[4, 5-b] 

HPLC (220 nm) MS 86 * m&mm 3. 06 #) 
MS (APCI+, m/e) 360 (M+l) 
15 HiW 148 

1- (v7D^*v;loWW-2-(3-p< h*v7x:i;W-6-7x-;i/-lH--f $^y* 
[4,5-b]eU^> 

HPLC (220 nm) MS 97 % (Ummm 3. 70 #) 
MS (APCI+, m/e) 398 (M+l) 
20 MB.M 149 

2- (3- ;* h * -> 7 x - )V) -6- 7 x - ;i/-l - (2- 7 x ~ )VJL^)l) -1 H-f 5 #V [4, 5-b] 
tfU v> 

HPLC (220 nm) MS 98 X (&&« 3. 50 #) 
MS (APCI+, m/e) 406 (M+l) 
25 !0&#I150 

* 

2- (3- h * ~> 7 x - )V) -1 - (3- 7 x y * ~> 7°D tf ;W -6- 7 x - ;i/-m~< 5 
[4, 5-b] t° U V > 

HPLC (220 nm) MS 99 X («if 3. 50 #) 
MS (APCI+, m/e) 436 (M+l) 
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ft 

N-[3-[2-(3-* h*5/7xXJ0-6-7xX^-lH--<5^V[4, 5-b] *? U V >- 1 

HPLC (220 nm) MS 99 % ({S^fM 3. 31 #) 
5 MS (APCI+, m/e) 489 (M+l) 

* 

152 

1-ryJW- (3-/ -6-7 xX)MH--< $ *V [4, 5-b] tf U 5? > 

HPLC (220 nm) IBS 99 % (^ifl 4. 32 ^) 
MS (APCI+, m/e) 442 (M+l) 
10 153 

W2-[[2-(3-^ h^v7x-;V)-6-7x-;i/-lH--T5^V[4,5-b]tfUv>-l- 

-r;n^^;W7xn;i/ 

HPLC (220 nm) ffig 97 % B#|g 3. 36 #) 
MS (APCI+, m/e) 450 (M+l) 
15 H2&0U54 

2-(3-* h^rv7x^;0-6-7xZ.;U-lH-'1'5^V[4 ) 5-b]h o U^> mffiM 1 
(Dfc&m) (250 mg) , 2-tert-7*^;^5 7-2-> J X^;P75y-l,3-^^^;|/- 
^;WkHP-1.3,2-^T1f*X*U>ttH& (PS-BEMP, 2.2mmol/g) (566 mg), 
N,N-y^WM75H (10 ml) ©MSSfiT 30 ^FIliLfc^ 7p 
20 ^Eimtert-7^ (194 mg) *JD*.» SfiTS 1 iSHSai/fc. #Jjg$tt 

(MgS0 4 ) ft, »«££«JBE©*» afS«J*5/'J*W*7A^P-7h^77-f-k: 
ttU »RX5 L ;W-'S*U-> (1:2-1:1: 1.5, v/v) T^tt}T£iJ#£i&JiiS 
ijtbT, [2- (3-* h^v7xX;i/)-6-7xX;U-lH-T$^7[4,5-b]t:U> ? >-l- ' 
25 -<;WfHKtert-^;USm«b&. 

[2- (3-* h * z/y xx;W -6-7 x x;U-lH-f 5 ?V [4, 5-b] fcT U v >-l--f J W W 
tt tert-7^ (209 mg) H4N $g{t7jc& (BflfcX^WWlJO (8.0 ml) ftlD^L 

MT5I^IB^*iB'efTJP*4MlPUfc. IHftx^Tjft 
tBbfeo W«J»**«e, (MgS0 4 ) ft, $&£MJM£U «ft*JWtbT, 
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[2- (3-* h^5/7xn;0-6-7x-;i/-lH-f5^V[4, 5-b]tfU v>-l--f;!/]ftm 
(129 mg, 43 %) 

'HNMR (DMS0-d 6 ) 6 3.86 (3H, s), 5.56 (2H, s), 7.02-7.07 (1H, m), 7.45- 
7.55 (4H, m), 7.79-7. 92 (4H, m), 8.63 (1H, s), 8.72 (1H, s) ppm 
.5 IR (KBr) v 3368, 1634, 1478, 1362 cm" 1 
HPLC (220 nm) 100 % (£&#« 2. 73 
MS (APCI+, m/e) 360 (M+l) 



MffiM 155 

[2-(3-^ h*~>7x~;!/)-6-7x:i;!/-lH-^ 5^V[4, 5-b] If y 5»-M ;w» 
10 it (SBB«154©fll^«) (100 mg) , if\J i,y tert-^;HSfflfett (56 mg) , 
l-X5 1 ;V-3-(3-^^^;P75y7''at:VI/)^;i/^^5 FtfOtift (WSC-HC1) (80 
mg) , l-t KP^^>VhU7V , -;i' (HOB t ) (56 mg) , N, N-y-f V!/p fcfjl/ 
X3Ml/7$> (108 mg) , (i ( N-y^^^M7$ H (5 ml) (DM^&MWV 

15 ft, nm (MgS0 4 ) »&£iajEg£U ^^ttLT, [[[2- (3-^ h+-/7 
x -;W-6-7x-;i/-lH— T 5 *V [4, 5-b] k° U v>-l--f ;W T-fe^W 75 / ] K 

* 

mtert-7>;P (78 mg, 60 %) *%tz„ 

.'HNMR (CDC1 3 ) <5 1.41 (9H, s), 3.95 (3H, s), 3.95 (2H, d, J = 5.0 Hz), 
5.38 (2H, s), 7.00-7.05 (1H, m), 7.36-7.58 (6H, m), 7.95 (1H, d, J = 1.6 
20 Hz), 8.05-8.12 (3H, m), 8.40 (1H, d, J = 1.4 Hz) ppm 
IR (KBr) v 2980, 1748, 1667, 1292 cm" 1 
HPLC (220 nm) « 100 % (&-&mffl 3. 24 #) 
MS (APCI+, m/e) 473 (M+l) 



25 [ [ [2- (3-* h * 7i"W -6-7 x ~ ;MH~f 5 W [4, 5-b] bf » J ^>-l--f 
7ir^)W75 /] BPS tert-7?^ (&JS09 155 (DitGWl) (50 mg) 4 Nif 
fl^K* (10.0 ml) £tin;^ IfiT 5 I^F^«ifT»#0 

(MgS0 4 ) »«*»JES*b, ^^IILT, [[[2- (3-* h^y7x"JW- 



Jfifll 156 
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6--7x-;i/-iH-r5^/[4,5-b]tru> ? >-i-'r;HT'fe^;H7sy] -m (19 mg, 

42 %) *%tCo 

'H NMR (DMS0-d 6 ) 6 3.87 (3H, s), 3.91 (2H, d, J - 5.6 Hz), 5.58 (2H, s), 
7.04-7.09 (1H, m), 7.39-7. 59 (4H, m), 7. 79-7.97 (4H, m), 8.65(1H, s), 
5 8.66 (1H, s), 8.97 (1H, t, J = 5.6 Hz) ppm 
IR (KBr) v 3015, 1688, 1591, 1478 cm" 1 
. HPLC (220 nm) MS 93 X (ft^pl^K 2. 59 ft) 
MS (APCI+, m/e) 417 (M+l) 
$mm 157 

10 W2-[[2-(3-^ h+^7x^)-6-7x-;i/-lH--f 5-b] 

\-i )V\*^)V\7x.-)V <m£&m 153 Oft&to) (177 mg) ^rh7tHn77 
>-*?J-)V (1 : 1, v/v, 20 ml) fcjgF/BU 2 N zK&fcU^tf AiSifc (6.8 
ml) SJqfcfc. MT1.5B#Wrt>#fiiffc&, KJSJB'&«J**tca^ Hxf 
JV-fh7kFo77> (3:1, v/v) TttHJLfc. tll^**, ftjR 

15 (MgS0 4 ) ^ M£MM*U gl^llbl, 2-[[2-(3-^ h^y7iz 

;i/)-6-7 xn;i/-iH— f 5 [4, 5-b] if u V>-\~i ;W * ^;KI 7 x j -)V (133 

mg, 83%) rh7kFo77>-SixfMD» 
'H NMR (DMS0-d 6 ) 5 3.88 (3H, s), 5.89 (2H, s), 6.79-6.92 (2H, m), 7.03- 
7.08 (1H, m), 7.15-7.23 (1H, m), 7.41-7.58 (5H, m), 7.76-7. 80 (2H, m), 
20 7.93-8.00 (2H, m), 8.59(1H, d, J = 1.4 Hz), 8.75 (1H, d, J = 1.4 Hz), 
10.96 (1H, s) ppm 

IR (KBr) v 3063, 1468, 1404, 1238 cm" 1 
HPLC (220 nm) MS 100 % mftmffl 3. 30 ft 
MS (ESH, m/e) 408 (M+l) 
25 Mtfeffl 1 58 

2- [ [2- (3-^ h * y7xZJW -6-7 x^-lH-f 5 M [4, 5-b] tf U V >-\-i 

M^)V]yx.j-)v mmm m (Dit&m ui mg) , 7"atsfn^ (is 

mg) , NJ-y^^WAT^F (1 ml) OmmZmW.*! U 7 A (19 mg) £3jP;i, 
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l**«fi, Ufa (MgS0 4 ) & »«|&M£E«*b, |£J|£Mt>T, [2- [ [2- (3-* 

» 

h+^7xn;W-6-7x-;WlHH'$^y[4, 5-b] tf U y>-l--f;W/^W7x 
; + y]ifXfJl/ (37 mg, 74 SK) 
HPLC (220 urn) MS 100 3! (^M 3. 59 #) 
5 MS (APCI+, m/e) 494 (M+l) 
HSIM159 

[2- [ [2- (3- * h 3r 5/ 7 x -6- 7 x ~ ;V- 1 H— T $ ^ V [4, 5-b] tf U v 7-1 ->f 

JW^fJW7i;^~>]»|l^ (IIM 158 ©^J») (28 mg) 5fh7b 

KD77>-I^;-;P (1 : 1, v/v, 3.6 ml) ll^|b, 2 N 7j<$Kt U ^7A?§ 
10 « (1.2 ml) tinZ-tc, •MM.H 2 IFI^fUffcl, S*S-&feS*fca€f» 2 N 

^SriOATpH 3 IOMSU 98i^I/-f h7hh*D77> (3:1, v/v) 7? 

ttiUbfeo W«J8£*ife, (MgS0 4 ) ^, *«E&«jBEa*b, |g^^«LT, 

[2-[[2-(3-^ h4 : v'7i-;W-6-7x-;hlH-'f 5 ^^[4, 5-b] tf U 5?>-l-f;M 

^fJW7iy+y]St (15 mg, 55 X) 
15 'H NMR (DMS0-d 6 ) 6 3.87 (3H, s), 4.85 (2H, s), 5.98 (2H, s), 6.94-7.05 

(3H, m), 7.28-7. 55 (6H, m), 7. 74-7. 78 (2H, m), 7. 96-8. 03 (2H, m), 8.54 

(1H, s), 8.66 (1H, s) ppm 

IR (KBr) v 3403, 1605, 1474, 1235 cm"' 

HPLC (220 nm) ft£S 98 % (Ummm 3. 27 
20 MS (APCI+, m/e) 466 (M+l) 

« 

HJtS#I 1 60 

m^MKt bxmmm 157 (Dit&mt ^-y^^mm^ji^m^b, mmm 

1 58-159 (DUmzm UT 4- [2- [ [2- (3-* h+*>7x-JW -6-7 x-^-lH-'T 5 9 

7 [4, 5-b] tf u v >-i--r ;W * J-M 7 x y mmz&j& Vtco 

25 "H NMR (DMS0-d 6 ) 6 1.95 (2H, quintet, J = 6.7 Hz), 2.39 (2H, t, J = 6.8 
Hz), 3.86 (3H, s), 4.07 (2H, t, J = 6. 1 Hz), 5.96 (2H, s), 6.89-7. 07 (3H, 
m), 7.27-7. 56 (6H, m), 7. 75-7. 79 (2H, m), 7.93-8.01 (2H, m), 8.52 (1H, s), 
8.56 (1H, s) ppm 

IR (KBr) v 2940, 1713, 1470, 1244 cm"' 
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HPLC (220 nm) ®& 95 X (£&#P#F B 1 3. 34 #) 
MS CAPCI+, m/e) 494 (M+l) 
MMM 161 

2-(3-* h^v7x-;i/)-6-7x-;WlH--f5^V[4,5-b]t:U> ? > (UMl 
5 (DfcGVll) (80 ng) , 2-tert-^;i/'<5y-2-vX^;U75y-l,3-v^^;i/-^ 
Jl/k FD-l,3,2-^71f*7>^U >«fll (PS-BEMP, 2.2 mmol/g) (181 mg), N, N- 
y^^V*M75 F (3.2 ml) ©ffl^SMT 1 ftlHfiftLfcfc, 4-7)!^ 
P^MUUH (46 mg) £jjP;L, MTSSfc 15 ISIHHIftLfc. ttJK&Sl 

*bfc^ II^MI, ae**^ HPLC left gfiS^liULfci^ 

U MJBtHtbT, l-(4-7;i/^"D^>>?;i/)-2-(3-^ h^->7x~JU)- 6-7x~ 
;W-lH-ra^/[4,5-b]tfU>>> (84 mg, 78 X) 

'H NMR (CDClj) 5 3.96 (3H, s), 5.91 (2H, s), 7.01-7.12 (3H, m), 7.39-7.57 
(8H, m), 7.76 (1H, d, J - L8 Hz), 8.09-8.18 (2H, m), 8.37 (1H, d, J = 
15 1.8 Hz) ppm 

HPLC (220 nm) 100 % (UWmffl 3. 72 #) 

* 

MS (APCI+, m/e) 410 (M+l) 

MM 161 <Dj$mzmVT&TF<D$3&M 162-206 (Dik^&Gf&Ltco 
20 HJgfll 1 62 . 

1 - (2- 7 P ^ > W -2-(3-^h+<>7x-;W-6-7i^hl H-f 5 ^7 [4, 5- 
b]tfU> ? > 

HPLC (220 nm) fcfig 99 X (#KWM 3. 52 #) 
MS (APCI+, m/e) 410 (M+l) 
25 1 63 

l-(3-7;i/^P^>> ? ;W-2-(3-^ h^v7x-;i/)-6-7x-;l/-lH-f 5^ % /[4, 5- 
b]h°Uv> 

HPLC (220 nm) Sfifg 99 % (ftftftlHI 3. 56 £0 
MS (APCI+, m/e) 410 (M+l) 



I* 
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'MM 164 

l-(2,4-y7 U ^>z/)l) -2- (3-^ h * i/ 7 x - ;W -6- 7 x — ^V-IH— f 5 ?V 
[4,5-b]k°'Jy> 

HPLC (220 nm) mM 98 % (&&B#ffi 3. 59 #) 
5 MS (APCI+, m/e) 428 (M+l) 

•J 165 

l-(3,5-y7Mn^ y-J)V) -2- (3-^ h * ->7 x - ;W -6-7 x ~ ;|/-1H— T 5 
[4, 5-b]tfU^> 

HPLC (220 nm) MS 98 % (#jtB#f^ 3. 62 #) 
10 MS (APCI+, m/e) 428 (M+l) 

il 166 



1- (2, 6-^7;i"* □ ^ >V)V) -2- (3-^ h * y7x"JW -6-7 x~;W1H— f 5 ^/ 



[4,5-b]fcf'Jv> 



HPLC (220 nm) 



99 % mnmm 3. 65 #0 



15 MS (APCI+, m/e) 428 (M+l) 



il 167 



l-(2-7 n D^>^;t/)-2-(3-* b^S/7x-;i/)-6-7x-;WlH-T 5 ^V[4, 5-b] 

HPLC (220 nm) $fcS 96 % ({SJfRf ^ 3. 66 #) 
20 MS (APCI+, m/e) 426 (M+l) 
Mti&W 1 68 

l-(3,4-v7DO^>v;W-2-(3-^ h + v7x-Jl/)-6-7x-;i/-lH- T5^V 
[4, 5-b]t°Uv> 

HPLC (220 nm) MS 99 % (&&« 4. 01 #) 
25 MS (APCH, m/e) 460 (M+l) 

mmm 1 69 

1 - (3-7 □ t ^ > W -2- (3-^ h * 7 x n ;i/) -6- 7 x 1 H-f 5 [4, 5-b] 
bfUv ? > 

HPLC (220 nm) MS 97 * ($*#ra 3. 74 #) 
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MS (APCH, m/e) 470 (M+l) 

« 

»M170 

■ 2-(3-^ h^'>7x-;i/)-6-7x-ji/-i-[2-(b-U7;^P^^;W^>^;i/]-iH- 

-f 5^7 [4, 5-b] k°U^> 
5 HPLC (220 nm) MS 97 % mftmm 3. 71 
MS (APCH, m/e) 460 (M+l) 
MMM 1 7 1 

2-(3-^ h^^7x-;w-6-7x-;i/-i-[3-(hU^;i/^-o^5 1 ;i')^>>?;W-iH- 

-f$^V[4, 5-b]tf U5» 
10 HPLC (220 nm) MS 97 * («Jf 3. 75 #) 
MS (APCH, m/e) 460 (M+l) 
172 

2- (3- ^ h + ~> 7 x ~ ;i/) -6- 7 x - )V-\ - [4- ( h U 7 □ ^ > - 1H- 

•<5^V[4, 5-W tf U^> 
15 HPLC (220 nm) MS 98 % (£j^M3.78#) 
MS (APCH, m/e) 460 (M+l) 
^»173 

2- (3-^ h ^ v 7 x - )V) -6-7 x " ;i/-l - [4-(hU7JI/tO^ ^ ~» ^ > 5W] - 
lH-f 5^V[4, 5-b]k°U> ? > 
20 HPLC (220 nm) MS 98 % (tikgrmffl 3. 84 #) 
MS (APCH, m/e) 476 (M+l) 
MMM 1 74 

2-(3-^ h+y7x"JW-l- (2- * ^-JW* > 5?;W -6- 7 x ~ ;I/-1H--T 5^7 [4, 5-b] 

tf U 5» 

25 HPLC (220 nm) MS 98 % (Uftmm 3. 65 ft) 
MS (APCH, m/e) 406 (M+l) 
H»J 175 

2- (3- h * v 7 x - )V) -1 - (4-^ > i^l/) -6- 7 x - H--f $ [4, 5-b] 
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HPLC (220 nm) ^97 % (&f#M3.72#) 
MS (APCI+, m/e) 406 (M+l) 

l-(3,4-v^^;^>v;W-2-(3-^ h^r'>7x-;i/)-6-7x-;i/-lH-f 5^/ 
5 [4, 5-b] t£ U 5? > 

HPLC (220 nm) MS 99 % («J#H# m 3. 95 
MS (APCI+, m/e) 420 (M+l) 
i| 177 

1 - (4- 1 er i-y^JV^ > z?)V) -2- (3-^b+y7i^JI/)-6-7x " ;i/-l H--f 5 ^ V 
10 [4,5-b]tfU> J > 

HPLC (220 nm) « 100 % <fly#P#H 4. 20 #) 
MS (APCI+, m/e) 448 (M+l) 
178 

l-<3-* Y^y^>V)V)-l-{Z-^ h^r5/7x-;i/)-6-7xn;i/-lH--r$^/[4,5- 



15 b]tf'Jv> 
HPLC (220 nm) 



99 % (Uftmm 3. 71 #) 



MS (APCI+, m/e) 422 (M+l) 

l-(4-^ h^>^>^Jl/)-2-(3-^ h^v7x^;i/)-6-7xr:;WlH-l'5^V[4, 5- 
20 b]t?U^> 

HPLC (220 nm) 97 % (#Jf P#M 3. 71 #) 
MS (APCI+, m/e) 422 (M+l) 
1 80 

l-(3, 5-v^ h^v^>v;i/)-2-(3-^ h^v7x-;i/)-6-7x-;|/-lH-T5^\/ 
25 [4,5-b]t°Uv> 

HPLC (220 nm) ffiM 98 % (&J$B#F*) 3. 62 #) 
MS (APCI+, m/e) 452 (M+l) 
MM 181 



r 
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2-(3-^ h+y7x~JW-l-(2-r h □^>i?JW-6-7x-;klH-'f 5 ^/[4, 5-b] 
tfUv> 

HPLC (220 nm) ijSfc^ 99 % 3. 62 #) 

MS (APCI+, m/e) 437 (M+l) 
5 HJS09182 

2- (3-* h * v 7x-;W-l- (3- - h D ^>V)V) -6-7x-;i/-lH--r 5 ^7 [4, 5-b] 
tfUy> 

HPLC (220 nm) Mft 95 % (UWmffl 3. 52 #) 
MS (APCI+, i/e) 437 (M+l) 
10 HMJ183 

2-(3-pt h^^>7xn;i/)-l-(4-- hD^>v;W-6-7x^;P-lH--f 5^y[4,5-b] 
tf'J> ? > 

HPLC (220 nm) MS 99 % («&R#P*1 3. 64 ft) 
MS (APCI+, m/e) 437 (M+l) 
15 MMM 184 

4- [[2- (3-^- h^^7x-;|/)-6-7x-;U-lH--T 5 ^V[4, 5-b] tf U ^>-l--f ;]/] 

;WkK>\/— hup 

HPLC (220 nm) fifcS 93 % (U&mm 3. 53 #) 
MS (APCI+, m/e) 417 (M+l) 
20 Mt&M 185 

l-[(l,r -t'7xr:;W-2-<jM^]-2-(3^ h^y7xrjW-6-7x-JhlH- 
-< 5 ^1/ [4, 5-b] tf <J v> 
HPLC (220 nm) *fi& 96 % (^JfB^ 4. 00 ft) 
MS (APCI+, m/e) 468 (M+l) 
25 HMf!ll86 

1-[(1,1' -t*:7x-JW-4-^;M5P;W-2-(3-^ h*~>7x-;i/)-6-7x-;i/-lH- 

-f 5^V[4, 5-b]tfUv> 

HPLC (220 nm) 3^99 % (4&&« 4. \Oft) 

MS (APCI+, m/e) 468 (M+l) 
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mmw 187 

2-(3-/h+y7i-;l/)-l-(l-t7fJW 9- J V) -6- 7 x ~ )V- 1 H--f 5 [4, 5-b] 
tf U > 

HPLC (220 nm) « 99 35 3. 94 #) 

MS (APCI+, m/e) 442 (M+l) 
^» 188 

2- (3-* h+v7i -;]/) -1- (2-j- 7=P;M ?)V) -6-7 x - ;U-1H-^ 5 9 V [4, 5-b] 
fc?U5>> 

HPLC (220 nm) M^lOO % (Uftm HO 3. 95 #) 
MS (APCI+, m/e) 442 (M+l) 
HJSfll 1 89 

l-^>Xfc HU;W2-(3-^ h^v7x-;i/)-6-7x-;WlH-< =^V*[4, 5-b]HU 



190 

1 - (9H- 7 )Vt V >-9--T iW-2-(3-^ h^->7x ~)V) -6-7i-)HH-f$^V 
[4,5-b]tf'J^> 

HPLC (220 nm) &&S91 % (4&*#B#P^ 4. 06 ft) 

MS (APCI+, ra/e) 466 (M+l) 

»f!ll91 

2-(3-^ h+y7x-;i/)-l-(3-7x;+y^>y;W-6-7x-jHH-^$^/ 
[4,5-b]tfUv> 

HPLC (220 nm) 99 % (femmm 4. 07 #) 
MS (APCI+, m/e) 484 (M+l) 

mmm 192 

l-(4-^>^M>^)-2-(3-^h + y7x^W-6-7x- ^- 1H--T 5 # V 
[4,5-b]tfU> ? > 

HPLC (220 nm) « 97 3! ($f#ra 3. 88 ft) 



HPLC (220 nm) MS 99 % 4. 04 #) 

MS (APCI+, m/e) 468 (M+l) 
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MS (APCI+, m/e) 496 (M+l) 
III 193 

4- [[2- (3-* h^v7x-;W-6-7ni-;i/-lH-^ 5^V[4, 5-b] H U v>-W M 

5 HPLC (220 nm) W£ 90 % (&J#P#fig 3. 62 #) 
MS (APCI+, m/e) 450 (M+l) 

£JE0i 194 

[2-(3-* h^>7x~;»-6-7x~;i/-lH-^5^V[4, 5-b] tf U V>-\-4 M (7 

10 HPLC (220 nm) *fift 97 % (ffi^B#W3.71^) 
MS (APCI+, m/e) 450 (M+l) 
W&W 195 

2-(3-* h*'>7i-JW-l-7it'>;h«-7xrj|rlH 5yy*[4, 5-b] tfll>>> 
HPLC (220 nm) Jfig 90 % (&*# P#W 3. 62 #) 
15 MS (APCI+, m/e) 420 (M+l) 

aj 196 

l-(4-^DD7ityJW-2-(3-^ h^v7x-;i/)-6-7xn;WlH-T5^V[4, 5- 
b]b°Uv.> 

HPLC (220 nm) $6J£100 % (&J#PfP<B 3. 82 #) 
20 MS (APCI+, m/e) 454 (M+l) 
HSSM197 

l-(4-* h^>'7zt'>;V)-2-(3-^ h^r->7x^;i/)-6-7x-;i/-lH--r5^V 
[4, 5-b] tfU ~7> 

HPLC (220 nm) *£g 99 % mftmffl 3. 65 #) 
25 MS (APCI+, i/e) 450 (M+l) 

4- [[2- (3-* h*v7x^;U)-6-7xn;V-lH--r$y7[4, 5-b] t'Uy>KJH 
HPLC (220 nm) 100 % ({&& B#Fe1 3. 55 #) 
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MS (APCH, m/e) 445 (M+l) 

mnm 1 99 

2-(3-/ h+y7xz;W-6-7i-;i/-l-[(E)-3-7xnj|/-2-yo^-;V]-lH-^ 5 
^V[4, 5-b]£Uv> 
5 HPLC (220 nm) US 99 X 3. 87 #) 

MS (APCH, m/e) 418 (M+l) 
«#I200 . 

i - [ (3, 5-5? * ^;i/-4--r y *++• V y ; w ^ 3\> W -2- (3-^b^/7i w -6- 7 x - 

^U-1H — T 5^V[4, 5-b] tru v> 
10 HPLC (220 nm) f&fglOO X (ftftttM 3. 38 #) 
MS (APCH, m/e) 411 (M+l) 
201 

l-X3^U-2-(3-* h^5'7xX;U)-6-7xX;MH-.-l' 5^V*[4, 5-b] tf U v> 
HPLC (220 nm) MS 100 X (&J#J$IH 3. 27 #) 
15 MS (APCH, m/e) 330 (M+l) 
USS^il 202 

i-(^D7*nt:;wf;w-2-(3-^ h+'>7iz;w-6-7xzjWH-f s^y 

[4, 5-b] tT U 5? > 

HPLC (220 nm) MS 97 X («&l«m 3. 54 #) 
20 MS (APCH, m/e) 356 (M+l) 
«0!l2O3 

l-(2->-^n^\+v;i/X^;U)-2-(3-^ h^5-7x-;W-6-7x-;HlH--f5^y 
[4, 5-b] t° U v > 

HPLC (220 nm) ffift 100 X (ftftftM 4. 15 #) 
25 MS (APCH, m/e) 412 (M+l) 

flj 204 

1H" V7*^;i/-2-(3-^ h+v7x-;|/)-6-7x-;i/-lH-1' 5 £V[4, 5-b] t:°U v> 
HPLC (220 nm) MS 94 % (&&P$P«a 3. 61 

* 

MS (APCH, m/e) 358 (M+l) 
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MMM 205 

2- (3-* h * 7 x —)V) -1 - (4-^ >t^ - ;W -6- 7 x x;i/-lH--f 5-b] tf U 

HPLC (220 nm) ££g 99 % (#J#Pf H 3. 68 #) 
5 MS (APCI+, m/e) 370 (M+l) 
III 206 

4- [2- (3-* h*v7xn;i/)-6-7x-;WlH-< 5 ^7* [4, 5-b] tf U ^>-l--f JV]7* 
^ > - HJ ;l/ 

HPLC (220 nm) 100 * (fia#P#H 3. 19 #) 
10 MS (APCI+, m/e) 369 (M+l) 
HiS0il2O7 

2- (3-^ h^v7x-;i/)-6-7x-;i/-lH-f5^V[4,5-b]lf Uy> 1 

©fc^) (80 mg) , 2-tert-7^;i/-r^y-2-^x^75y-i,3-^^^;w^ 

)V\iYU-\,Z,2-J7^7,^)ym^ (PS-BEMP, 2.2mmol/g) (326 mg), N, N- 
15 y^^MTSF (4.5 ml) ©rM^^^ST 1 #$mWm.L>tz&, 3-k°U^ 
iWfMDU Fmm^ (52 mg) £J[)3.> ^T£i~>fc 15 PIfMMI^Co 
mMM 222 <Z)#&CTDT*t®JU 2-(3-* h*~>7x~;W- 6-7x^;V-l-(3- 
fcfUv;i/^^;i/)-lH--r5^l/[4 > 5-b]k°U> ? > (67 mg, 65 %) 
HPLC (220 nm) 98 !& (£j9$W 2. 68 #•) 
20 MS (APCI+, m/e) 393 (M+l) 

mm 208-213 (Dik^mZ&l&Ltc* 

mmm 208 

25 2-(3-^ h^v7x-;l/)-6-7x-;i/-l-(4-k°U~7;U^5 1 ;U)-lH-r5^V[4 ) 5-b] 
tf'J v> 

HPLC (220 nm) jffig 97 X (^Btra 2. 60 #) 
MS (APCI+, m/e) 393 (M+l) 

nmm 209 
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2- [ [2- (3-/ h+y7x -6-7 xX;i/-lH-< 5 ^/ [4, 5-b] hf'J>?>-l-f ;H 

HPLC (220 nm) MS 97 % (S^BfP^ 3. 67 #) 
MS.(APCI+, m/e) 443 (M+l) 
5 HM0O21O 

2- (3-p< h=t : y7i^JW -6-7x"JH-(f7 ;p-4--f )l ;* -lH--f 5 ¥V 
[4, 5-b] tf U *J> 

HPLC (220 nm) MS 81 X (ft$R$m 3. 28 ft) 
MS (APCI+, m/e) 399 (M+l) 
10 ^09 211 

lf,N-5?X^;Hf-[2-[2-(3-> h+v7x-;U)-6-7x-;P-lH-^5yi/[4, 5-b] tf 

U^>-i--r;i/]x5 1 ;WT5> 

HPLC (220 nm) MS 96 X (&J#Rf M 2. 64 #) 
MS (APCI+, m/e)' 401 (M+l) 
15 &%0j|212 

2- (3-* h^v7x-;i/)-6-7x-;i/-l-(2-tf^U y/ X^;W'-1B— T 5 ^V[4, 5- 
b]t?Uv> 

HPLC (220 nm) US 96 X (ftftftM 2. 67 #) 
MS (APCI+, m/e) 413 (M+l) 
20 Hi!#|213 

i 

2- (3-* h+y7xz;w -i-(2-^e;^ u y x^;w -6-7 x -JV-m-i 5 £V [4, 5- 

b]k°U~7> 

HPLC (220 nm) MS 97 % (fiy$l$ffl 2. 59 ft) 
MS (APCI+, m/e) 415 (M+l) 

25 

5-7*Dt-2- [ (E) -2- [4- ( h >J 7)V* O ^ 7 xXjl/] It-JW ^ > V*^1^ 
m%MU<Dfc&m) (129 mg) , 7x"MD>i (171 mg) , fh7 
+7s(hU7x-;i/xK7 7^ »A^v7A(0) (61 mg) , 2Mft|W-HJ£A» 
M (1.05 ml) , h;Ux> (3.15.ml) , fh7tHD77> (1.05 ml) 
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to&7)V3>$,m* 90 6 CT 24 mm*$ffl£tt&, »XfJV-fb7kHD7 
y> (3: 1, v/v) t*fc»Sbfc. «JI £7Kife ftft (MgS0 4 ) ft, 



BE@£Lfc. SS«J*->U *y;W7 D7 h^77-f -l:#U ff»x5=-;P • 

-/\^> (l ; 6, v/v) Tjgfflr*li^S«JE»filbT#&n*»a*a®bT, 
5 5-7 x -JI/-2- [ (E) -2- [4- (hi) 7MD^ 7 x ~ jtf If-JW * > s /:t ^tT" 
1/-JI/ (70 ng, 55 X) *ntco IH5 : JhAW>j;WS B i 
'H NMR (CDC 1 3 ) 5 7.18 (1H, d, J = 16.6 Hz), 7.34-7. 52 (3H, m), 7.60-7.75 
(8H, i), 7.83 (1H, d, J = 16.4 Hz), 7.93 (1H, t, I = 1.3 Hz) ppm 
IR (KBr) v. 1337, 1121, 1073, 829 cm" 1 
10 HPLC (220 nm) $6^97 X (ftSNSIRI 5.37 
MS (APCI+, m/e) 366 (M+l) 

m&tomtLT&zm 43-45 ©fc^* >fcs»ia&u m 

214 <D7j^fc2pDT^T©*» 215-219 <Dte£#j££l$Lfco 
2 1 5 

15 5-7 x - )V-2- [ (B) -2- 7 x "Jl/Xf-iW ^ > >SttW~)V 

« 

HPLC (220 nm) fgg 93 X (&J#P#IBJ 5. 14#) 
MS (APCI+, m/e), 298 (M+l) 
216 

2- [ (E) -2- (2, 4-y7J^ P 7 xXJW If-JW -5-7 x - jVOVttW-JV 
20 HPLC (220 nm) 100 X tt&^flf 5. 26 #) 
MS (APCI+, m/e) 334 (M+l) 

5- (2- 7 U ;W -2- [ (E) -2-7 x -JHf-JW ^ >lA**UV-;P 
HPLC (220 nm) 97 X (#&B#iW 4. 94 #) 
25 MS (APCI+, m/e) 288 (M+l) 
«M218 

5- (2-7 U ;W -2- [ (E) -2- [4- ( HJ TJl^D * 3\>W 7 x z:;W x^-;W ^ 
HPLC (220 nm) ft& 92 X 5. 19#) 



♦ 
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. MS (APCH, m/e) 356 (M+l) 

2- [ (E) -2- (2, i-i?7)l* u y xn;i/) xf-JW -5- (2-7 U ^> V^+i+V-;!/ 

HPLC (220 nm) ®B. 100 X Wf B l5.0(i^) 
5 MS (APCH, m/e) 324 (M+l) 
«M 220 

5-^ O [ (B) -2-7 x ZJI/Xt- JW ^ > 7 1 +t Jl/ (#%#l 43 (D^-q 
%) (105 mg) , p-^V»/-;P (45 mg) , mttVVA (97 mg) , ttfcffl(II) 
(70 mg) , t:Uv> (1.5 ml) (0M^^7 )V^>%m^ 130 "Ci; 24 R3f B ^# 
10 *Ii+Yc^ 7jc£a£\ Mx^;ra&fcBLfco «Jf£5 * U 7A}& 

7K#c> ^ (MgS0 4 ) ft, 3§Ml£^U#^>#7A 
77DVh^^7^-^#L, Smx^;i/-^it> (1:6, v/v) Ti#fcB't£i!# 
^rMJBEM LT# £> n§ii IT, 5- (4-^ 7 x J * v) -2- [ (E) -2-7 

x-;i/XT-x:;n^>y^+t-7-;i/ (69 mg, 60 %) Wm^)V-^ 

15 iJ-><fc OB^II. 

'H NMR (CDC1 3 ) <5 2.34 (3H, s), 6.92 (2H, d, J = 8. 8 Hz)., 7.03 (1H, dd, J" 
= 8.6, 2.2 Hz), 7.06 (1H, d, J = 16.4 Hz), 7.14 (2H, d, J = 8.4 Hz), 7.32 
(11, -d, J = 2.6 Hz), 7.38-7.48 (4H, m), 7.58-7.63 (2H, m), 7.79 (1H, d, J 
= 16.6 Hz) ppm 

20 IR (KBr) v 1532, 1507, 1472, 1223 cm" 1 

1 

HPLC (220 nm) m& 95 % (TO= W 5. 30 #) 
MS (APCI+, m/e) 328 (M+l) 

tf}fg#jft<hLT#%M 43-44 0ft^^|0iU7i/-J^itML, 

mmm 220 (D^m^mcx^ycommm 221-222 (D^m^^htc a 
25 mum 221 

2-[(E)-2-7x-;i/X^-n;i/]-5-[4-[4-(lH-l, 2, 3- h U 7 s /-)V-\-^( )V) y'^)V] 

HPLC (220 nm) 97 % (Ummt.Uft) 
MS (APCH, m/e) 4.37 (M+l) 
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$mm 222 

5- [4- [4- (1H-1 , 2, 3- h U T V-JV-l-^ )V) 7i/^>] -2- [ (E) -2- [4- ( h 

HPLC (220 nm) MS 100 % (&nmm 5. 00 #) 
MS (APCI+, m/e) 505 (M+l) 
ili 223 

6-^O^E-2-7xn;i/-lH-f 5 4^/ [4, 5-b] t'Jy> (###J 3 (Dfc&m (90 
mg) , 7iZ^D>t (104 mg) , T-h^^7>(hU7x-;i/7}NX7^»A°^ 
v7A(0) (38 mg) , 2 M Emi- h V ? (0.82 ml) , fh7kKD77> 
(3.3 ml) ©ig^^7;i'^f>M^4 I 85 <CT 24 Uf W*^Si?fcft» BHRx^;!/ 
-fb7hFD77> (3:1, v/v) fcjfcfca-ffibfc. tilM, ftjR 

(MgS0 4 ) »«S»JBEf?S, SS%*^U*y;u*7A^n->?h^77^-fc 

#U ltl^l/-^DD^A-^f> (1:1:4, v/v) Ti§H+T3[lL7+£ 
to£E^UT# 6 ttSltfi Sit JRLT, 2,6-v^x-;P-lH— f ^^/[4,5-b] h°'J 
v> (20 mg, 22 X) ^Dn*M-^^;-MOm 
HPLC (220 nm) MS 97 % (GffiVgffl 2. 78 #) 
MS (ESI+, m/e) 272 (M+l) 

fcHSMMt£bT#s*09 3, 11, lfiO^iW^D^^itlKb, £. 

MM 223 ©7jS1c2PI;TJ^T©«M 224-237 ©fl5£<t&££j&Lfc. & 
H»J 224 

Us\3r=y)V-§-7 3L~)V-m-^ 5^/[4, 5-b] tf U v> 
HPLC (220 nm) MS 85 X (ft&RM 2. 74 #) 
MS (ESI+, m/e) 278 (M+l) 

mmm 225 

6- (2- 7MU7 x~;l/) -2-7 x ~ )1/-1H— f 5 ^ 7* [4, 5-b] tf U v > 
HPLC (220 nm) MS 99 % (ftftl$|R] 2. 88 #) 

MS (APCI+, m/e) 290 (M+l) 
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226 

v JI/-6- (2- 7 )V* O 7 x -1H-- f 5 ^ V* [4, 5-b] tf I) 5? > 
HPLC (220 nm) MS 99 X (fi^M 2. 79 #) 
MS (APCI+, m/e) 296 (M+l) 

i 

5 mmm m 

6-(l-^75 1 ;i/)-2-7xn;l/-lH-f ^^^[4, 5-b] tfU *?> 
HPLC (220 nm) MS 100 % («^P#^3. 18^» 
MS (APCI+, m/e) 322 (M+l) 

mum 228 

10 2-y^7 □A+yjH-(l-t75 1 JW-lH-'f 5^*/[4, 5-b] t°Uv> 
HPLC (220 nm) MS 96 X (^Btfal 3. 11 ft) 
MS (APCI+, i/e) 328 (M+l) 
H 229 

2->^DA^->;W6-(3-^ h^r->7x-;i/)-lH— f 5^/[4, 5-b] fcf»J >>> 
15 HPLC (220 nm) MS 100 X (fi!#l$M 2. 83 

MS (APCI+, m/e) 308 (M+l) . 
SlfJ 230 

6- (3-* h+y7x ~ ;0 -2-7 x ~ JU-1H-- T 5 ^7 [4, 5-b] K»J5» 
HPLC (220 nm) ffjg 100 X (fiH$l$M 2. 87 00 
20 MS (APCI+, m/e) 302 (M+l) 

231 

2-~>£ DM^>;U-6-[3-( h U JJVXU*?-)]/) 7x^;W-lH-T 5^/[4, 5-b] h° 
>>7> 

HPLC (220 nm) MS 97 X (ffi^W 3. 13 ^) 
25 MS (APCI+, m/e) 346 (M+l) 
Mt&W 232 

4- (2-7 x-;i/-lH— T 5 ^V[4, 5-b] tf U ^>-6-f ;W ^>y*" h U Jl/ 
HPLC (220 nm) MS 100 X (fiaSftW 2. 87 4» 
MS (APCI+, m/e) 297 (M+l) 
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MM 233 

4-(2->^p^v;u-iH-f 5^/[4, 5-b] tf u v>-6--r;w^>y- h y;p 

HPLC (220 nm) 99 « OS^M 2. 71 #) 
MS (APCI+, m/e) 303 (M+l) 
5 «M 234 

6-[4-(^fJl/7J^-;i/) 7x-JW-2-7x-JV-1H-< 5^7[4, 5-b] tf U v> 
HPLC (220 nm) 80 * (&jf B#F^ 2. 58 
MS (APCI+, m/e) 350 (M+l) 
HM 235 ' 

io 2-77 n ^\^><;i/-6- [4- fr-fc-M 7 x - ;w -m— r a ^v* [4, 5-b] tf u 

HPLC (220 nm) $£^96 % 0£ifBf M 2. 48 #) 
MS (APCI+, m/e) 356 (M+l) 
^S&M 236 

15 6-(2-7MD7x-Jl/)-2- (2-7" 7 -1H— f 5 ^ V [4, 5-b] tf U v > 
HPLC (220 nm) $&& 98 % (&3$B#ra 3. 34 #) 
MS (APCI+, m/e) 340 (M+l) 
H»J 237 

2-(2-t7fJW-6-7x-;HH 5^V[4, 5-b] tf U v> 
20 HPLC (220 nm) 3$^ 100 % (ft&ftM 3.21 #) 
MS (APCI+, m/e) 322 (M+l) 
«M 238 

6-7*0^-2-7 ;WlH--f 5 5-b] tf U v> (##0!i 3 Oit^'W (90 

mg) , 2-(h'j7*^7^-;W77> (305 mg) , y^DDt*7(h'j7xrj|/* 
25 77-f »A°^> ? 7A(II) (23 mg) , N,N-y/f H (4 ml) <DUa 

®*7)),ziy$m* 80 TCC 24 KfM^fTiglffcft, *fc&2f, SliWhrh 
7tFD77> (3: 1, v/v) TtttBLTc, ««£7K$t » (MgS0 4 ) it 

jk&mje®*, m%m&~>v %vm ? £7o-?h y ? 7 ^ -t#u w&tt 

)V- 7 a n.ft)V A (1:1:4, v/v) T»ttJT5®#£»JE»f6l/T** 
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6 tl5 @& &Jt% IT, 6- (2- 7 U ;W -2- 7 x n;MH~f 5 ^ V [4, 5-b] tf U > 
(49 mg, 57 X) • 
HPLC (220 nm) *fift 100 X (&& Rf 2. 66 #) 
MS (APCI+, m/e) 262 (M+l) 

HSiRU ^ISSM 238 O^&fcipCT&TOlSJitfO 239~241 <Dfc&th*&j£Lft 

mmm 239 

10 2->7 □^'>;i/-6-(2-7 U;W-lH-f S^V[4, 5-b] tf'J >>> 
HPLC (220 nm) MS 99 3! (ftftftffl 2. 57 #) 
MS (APCI+, m/e) 268 (M+l) 
HJStfi! 240 

6- (2-7 U M -2- (2-± 7 5S>W - 1 H--T 5 ^/ [4, 5-b] t? Uy> 
15 HPLC (220 nm) MS 98 X (ftf$l^|H| 3. 18 #) 
MS (APCI+, m/e) 312 (M+l) 
IIM 241 

2- (2-^- 7 3\>W -6- (2-^X~;W -lH-f 5 ^7 [4, 5-b] tf U v 5 > 
HPLC (220 nm) MS 99 X (fiU&P&W 3. 31 $» 
20 MS (APCI+, m/e) 328 (M+l) 

242-254 ©ft^S^Lfc. 
Hi 242 

6-7o ; &-2-(3-/ h+'>7irj|/)^>yt^ , /-JV 
25 HPLC (220 nm) MS 97 X (ft&l$M 4. 85 #) 
MS (APCI+, m/e) 304 (M+l) 
243 

« 

6-7p ; e-2-(2-^-7^;u)^>V^-ti-y-;i/ 

HPLC (220 nm) MS 95 X («*!M#I8J 5.41 #) 
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MS (APCI+, m/e) 324 (M+l) 
IPJ 244 

HPLC (220 nm) fflift 99 X OfSftPf fl^ 4. 83 #) 
5 MS (APCI+, i/e) 274 (M+l) 
l»J 245 

HPLC (220 nm) MS 97 % (I£&[$Fb15. 12 #) 
MS (APCI+, m/e) 288 (M+l) 
10 »M246 

6-7'D ^r-2- (4-^ h ^ 5> 7 x - ;l/) ^ > 7*^*1+ 
HPLC (220 nm) MS 98 X (fiH#P#H 4. 81 ft) 
MS (APC1+, m/e) 304 (M+l) 
. %Wfa 247 

15 6-7*0^-2- (3, 4-S>* h4 1 ~>7x-;i/)^>7^4 1 1^./-;l' 

HPLC (220 nm) MS 95 % mm 4. 50 ft) 
MS (APCI+, m/e) 334 (M+l) 

6-7*n^-2-(2-^ h^S/7x-;i/)^>V^^+h^-)U 
20 HPLC (220 nm) MS 99 % (Ummm 4. 41 #) 
MS (APCI+, m/e) 304 (M+l) 
HJS^I 249 

6-7* D^- (3, 4, 5- h U ;* h^y7xrj|/)^>mt)-y-JI/ 
HPLC (220 nm) MS 99 % (ftftftDQ 4. 57 #) 
25 MS (APC1+, m/e) 364 (M+l) 
MMM 250 

6-7o ; &-2-(3-7;^P7x-;i/)^>^^ity-;i/ 

HPLC (220 nm) MS 96 % (^JtTO4.95^) 
MS (APCI+, m/e) 292 (M+l) 
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mmm 251 

* 

6-7*0 qE-2- [3- ( h U U * ?)V) 7 x ~ )V\ < > *M*cW—)]/ 
HPLC (220 nm) m& 99 % (^Iff^l 5. 23 ft) 
MS (APCI+, m/e) 342 (M+l) 
5 HJSM 252 



HPLC (220 nm) 100 * (§iP$FI 5. 30 5» 
MS (APCI+, m/e) 358 (M+l) 
253 

10 3-(6-7D ; e^>y^-tf-y-;i/-2-'r;w^>'X75 h 

HPLC (220 nm) 98 X (&3tlW 3. 65 #) 
MS (APCI+, m/e) 317 (M+l) 
254 

6-7 Dt-2-(3-7h^y7i n;i/) ^ > y 
15 HPLC (220 nm) ffiM 99 X (&&B£[ffl 5. 71 
MS (APCI+, m/e) 346 (M+l) 



3-(6-7*D ; E^>y^-^11-l/-;i/-2-r;!/)^>X75 H (»M 253 <Dik£>m 
(1.09 g) , t°Uv> (0.41 g) , N,N-y^^*M75H (20 ml) <DU%m 
20 t^l+U^^PU H (0.52 g) §0 t^STFUfc. 0 "CT?50^ra*>#Slffc; 

ftS**, TKTJB&ifeifrU nm (MgS0 4 ) *«£«BEe*U ISfi&SHfcb 
T> 3-(J-^D€ ^>!/t ^) h U ;|/ (949 mg, 92 %) £ 

* 

25 'H NMR (CDCl 3 ) 6 7.53 (1H, dd, J = 8. 7, 1.7 Hz), 7.64-7.72 (2H, m), 7.80 
(1H, d, J = 1.8 Hz), 7.84 (1H, dt, J = 7. 7, 1.5 Hz), 8.45-8.53 (2H, m) 
ppm 

IR (KBr) v 2232, 1333, 804 cm"' 

HPLC (220 nm) #fift 98 % (^tRt^ 4. 57 ft) 



mm 255 
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MS (ESI+, m/e) 299 (Mil) 

©HMfll 256-266 (D{t;-&t)^^Lfe 0 

mmm 256 

5 6-7 D t-2- [3- [(h'J7;i/tD/ tt] 7i-iW^> v*^ +1- 
HPLC (220 nm) ^ 98 X (fiy$P$|R| 5. 42 #) 
MS (APCI+, m/e) 374 (M+l) 
257 

6-^nt-2-[3-7Mo-5-( h U 7Mu^f JW 7x =L)U] ^ > »/:*3rUV-;P 
10 HPLC (220 nm) jfrgg 100 X (£&#i$ra 5. 28 #) 
MS (APCH, m/e) 360 (M+l) 
m 258 



6- 7* a ^e-2- (3-x h * 5/ 7 x - ;i/) ^ > y y*-;i, 

HPLC (220 nm) 100 X (fiH#B#ffi 5. 13 #) 
15 MS (APCH, m/e) 318 (M+l) 
^MM 259 

2- [3, 5-t*x ( h u 7;i/^-n^^;i/) ^ i-;w-6-yo^E^>y^-4 i ity-;i/ 

HPLC (220 nm) US. 100 % (UmmfflSASfr) 
MS (APCH, m/e) 410 (M+l) 
20 • HJfiM 260 

6^7 p ^ -2- (3, 5- v ^ d 7 x n ;W ^ > y* ttD- 7-;u 

HPLC (220 nm) MS 100 % (&#l$ffl 5. 07 #) 
MS (APCH, m/e) 310 (M+l) 
HMM 261 

25 6-7*Dt-2-(3-7i/+y7i ^ > 7 7~ Jl/ 
HPLC (220 nm) MS 100 % (ffiitBfP^ 5. 46 #) 
MS (APCI+, m/e) 366 (M+l) 
«J262 



6-7*0^-2- (5-*5P;i/-2-5Px-;i/) ^> y^-^-u-y-^ 
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HPLC (220 nm) ^ 99 % (&&P#ffl 4. 91 #) 
MS (APCI+, m/e) 294 (M+l) 
263 

2- (i y y* y ? >-2— r ; V) -6-7* n ^ ^ y y^+i- 

5 HPLC (220 nm) iffift 99 X (#J# Bf ffl 4. 92 
MS (APCI+, m/e) 314 (M+l) 
• MM 264 

2- (i y Vtt 7 x y-2--i )V) -6-7n ^ > v*3-^i+V-;i/ 

HPLC (220 nm) $&& 97 SS (#£iWa1 5. 31 
10 MS (APCI+, m/e) 330 (M+l) 
MM 265 

6-(6-7o ; e^>y^ity-;i/-2-r;W^7 u > 

HPLC (220 nm) m& 97 % (#3f Rf ftl 3. 40 #) 
MS (APC1+, m/e) 325 (M+l) 
15 MM 266' 

6-7d q&-2- (3- - bD7x - ;u) ^ > 7*^1+ V 

HPLC (220 nm) MS 99 % (UW^ 4. 70 #) 
MS (APCI+, m/e) 319 (M+l) 
«| 267 

20 6-7n ; e-2-(3-- h nyx.—)V)'<>V£ttV—)\' (MMM 266 (Dik&m) 

(5.96 g) , &ik~y?-)l (II) (204 mg) , (100 ml) , f h7t 

HP77> (100 ml) ©g^t/^7KSfb^7*^-hU7A (2.12 g) £0 £T4> 

r 1 

UfoiPAfc. orirlO^ra, MT 1 if^id^iiffct, Eij&n&®*mam 

W7k^a^\ ^mx?;i/T»aibfc 0 ««^tk^ w& (Mgso 4 ) , smi^s 

25 *«&£«JBEg£U- ttftftJMtbT, 3-(6-7o^^>7^-t+y-;i/-2-f 

;P)7-'J> (4.46 g, 83 %) 

'H NMR (CDC1 3 ) 5 3.86 (2H, s), 6.86 (1H, ddd, J = 7.8, 2.3, 0.8 Hz), 
7.26-7.37 (2H, m), 7.47 (1H, dd, J = 8. 5, 1.9 Hz), 7.54-7. 64 (2H, m), 
7.74 (1H, d, J = 1.8 Hz) ppm 
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IR (KBr) v 3206, 1456, 1335 cm" 1 
HPLC (220 nm) |£ft 85 % (&8fRtW 3. 28 #) 
MS (APCH, m/e) 289 (M+l) 
MM 268 

5 3-(6-7*o^>y^^/-;w2-r;07^u> (nnM2M<Dik%m ■ 

(925 mg) , hUX^;i/75> (390 mg) , fh7bH077> (35 ml) 
{C7iz^;U^DUH (276 ig) ^SSTin^feo ^ffl-T? 1 l$M5&>#fiiffc^ S 
*Kfi-&«S*fc:a£€f, fil^-jh7tFD77> (3:1, v/v) TttitSbfeo 

tii&i n g&, *, Jkumv&i&Ls (M g so 4 ) 

10 MJBE®*U igH£MLT> N-[3-(6-7*t3^^>y^1fV > -;i/-2-f;i/)7x 
-JW7th75F (923 mg, 87%) 

'H NMR (CDClj) 6 2.24 (3H, s), 7.34-7.39 (1H, m), 7.45-7. 53 (2H, m), 7.62 
(1H, d, J = 8.0 Hz), 7.74 (1H, d, J = 1.8 Hz), 7.79-7.84 (1H, m), 7.96- 
8.00 (1H, m), 8.28 (1H, s) ppm 
15 IR (KBr) v 3274, 1663, 1564 cm" 1 

HPLC (220 nm) ffift 86 % (&&R#H8 4. 00 ft) 
MS (ESI+, m/e) 331 (M+l) 

268 07j&fc2PDT&rF©MM 269 
20 ||^J 269 

HPLC (220 nm) jfeft 89 % ({£f#fl#P*1 4. 72 #) 
MS (ESI+, m/e) 393 (M+l) 
MM 270 

25 3-(6-7*D ; E^>^^-t+y-;i/-2-f;U)7r:U> (MM 267 ©4t£tl) 

(925 mg) , hUX^;i/75> (490 mg) , 4-i?*3^7$ J tTU 9 J> (39 mg) , 
f h7tFD77> (35 ml) 0WC^^>7Jl/fcJ^D'J K (440 mg) £g 

ttffibfco «Jl£l N m *, ISftSW*. 7KTji«#U (MgS0 4 ) 
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• <i)V)7x.-)V]*?>Z)lfc>7$. H (686 ng, 58 J!) »X^-^\ 

'H NMR (DMS0-d 6 ) <5 3. 07 (3H, s), 7.44-7.48 (1H, m), 7.55-7.63 (2H, ra), 
5 7.79 (1H, d, J = 8.8 Hz), 7.90-7.94 (1H, m), 8.08-8.15 (2H, m), 10.13 (1H, 
s) ppm 

IR (KBr) v 3270, 1321, 1159 cm" 1 
HPLC (220 nm) ijSfc^ 93 X («JWfrW4.10£) 
MS (ESI+, m/e) 367 01+ 1) 
10 HJSM271 

3-(6-yo^^>y^-^i+y-;W2-<;i/) 7-U y (mffiM 267 (Dft&W) 

(925 mg) ©k°ijy> (15 ml) mmz-i Vi/7>M^3 L )l (680 mg) £^MTJn 
bh*D77> (3:1, v/v) Tfc&fcBLfco M»£ 1 N j&K, *, fiSMW*. 

15 7krmkfc&v. nm (Mgso 4 ) «£mje®£u ^h^mlt, n-[3- 

(6-^D^^>V f ^^+hy--;i/-2--r;07x-;i/]-N'-X5 1 ;i'^ (986 mg, 
86 %) 

'H NMR (DMS0-d 6 ) 6 1.09 (3H, t, J = 7.2 Hz), 3.15 (2H, quintet, J = 6.7 
Hz), 6.20 (1H, t, J = 5.5 Hz), 7.40-7.60 (3H, m), 7.70-7. 78 (2H, ra), 8.12 
20 (1H, d, J = 1.4 Hz), 8.46 (1H, s), 8.78 (1H, s) ppm 
IR (KBr) v 3281, 1645, 1570 cm" 1 
HPLC (220 nm) 92 % 4. 10 #) 

MS (ESI+, m/e) 360 (M+l) 
$kti&M 272 

25 6-7o ; E-2-(3-^ h+y7x^JW^>ymy-Jl/ (MMM 242 <Dft&®) 
(19.45 g) 0^DD*)1/A (800 ml) M^H^b^^^ (100.05 g) £ 0 *C 
TSTFb, 4 B#|ffl, 65 t CT 9 ^F^^jgif fee RJfcU&W*mz&%\ £ 

MX 30 #|HJrt»*fflif tc'&. ^na*M-rh7tHD77> (4:1, v/v) T 
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ttfflLfc. w*»s*«5, <£« (Mgso 4 ) tt> m^mee^su easauibT, 

Z-ti-^U^^yVttW-fr-l-^ )V)7x.;-)l (16.46 g, 89 35) 
'H NMR (DMS0-d 6 ) 5 7.03 (1H, ddd, J = 8.2, 2.4, 0.9 Hz), 7.41 (1H, t, J = 
7.9 Hz), 7.54-7.65 (3H, m), 7.75 (1H, d, J = 8.4 Hz), 8.09 (1H, d, J = 
5 1.8 Hz), 9.95 (1H, s) ppm 

IR (KBr) v 3094, 1460, 1300 cm" 1 
. . HPLC (220 nm) mS. 97 X (fiy$Rf|H!4. 14 
MS (APCI+, m/e) 290 (Mil) 
MMM 273 

10 3-(6-^o^^>v^-^u-i/-;u-2-r;p) 7i/-;v (^ssfli 272 oit-sm) 

(1.02 g) ON ( N-^fMM7$H (6 ml) 2-3-F7°DA°> (0.68 

g) fcJWfc&UOk (0.63 g) £50 'CTJnx^ 50 "CTM. 5 *Mjfe*aif&. 2- 
3-b*7'D/\°> (0.34 g) £|KBb&ytfZ» (0.31 g) £jiiOU 50 TO^Cl 

15 i, v/v) Tttffiufco «s^tk^s nm (Mgso 4 ) ^ ^m^MEEte, s@<& 

fc^U^^^A^DTh^^-fcttU S8X^-A^> (1:20- 
1:6, v/v) .T?»fflTSH#£«JBE**8LT> 6-7o ; e-2-(3-'f77n^>'7z 
-;W^>y^1ty-;i/ (896 mg, 77 %) £J£«Lfc. 

'H NMR (CDCl 3 ) (5 1.39 (6H, d, J = 6. 2 Hz), 4.69 (1H, sevenplet, J = 6.0 
20 Hz), 7.08 (1H, ddd, J = 8. 4, 2.6, 1.0 Hz), 7.38-7.50 (2H, m), 7.63 (1H, d, 
1 = 8.8 Hz), 7.73-7.82 (3H, in) ppm 
IR (KBr) v 2975, 1557, 1265 cm' 1 
HPLC (220 nm) 100 % (ft&l$M 5. 30 #) 
MS (APCI+, m/e) 332 (M+l) 

25 ta^ntLTmmm 272 oft^»tfta©7WA7'f F£jiiBi&u 

273 O^ffiKHPUTOT©**^ 274~279 OflS^^J^bfc. 
ITOJ 274 

HPLC (220 nm) 99 3! (ftftftlH 6. 33 #) 
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MS (APCI+, m/e) 374 (M+l) 
275 

6-^0^-2- [3- (3- / h tv) 7 1 - JH ^ >^ t+ t^-Jl^ 

HPLC (220 nm) 98 % ffl&V&fKl 5. 90 #) 
5 MS CAPCI+, m/e) 360 (M+l) 
MMM 276 

6-7'o^-2-[3-(v^n^>5 1 ;i/^4 i >')7x-;i/]^>v^^^-;u 

HPLC (220 nm) 100 X (^JtBf 5. 75 #) 
MS (APCI+, m/e) 358 (M+l) 
10 M$J277 

6-7* P ^E-2- [3- {*/ V O 7a If JM h 7 i-JH ^ >l/**U" > /-;P 
HPLC (220 nm) ftfcg 99 X (£U#R#^ 5. 29 #) 
MS (APCI+, m/e) 344 (M+l) 
«f 278 

1 5 2- [3- K >v;i/^-^ f» 7 x -6-7 o ^ > 

HPLC (220 nm) MS 100 % 0&&fi#F*1 5. 41 #) 
MS (APCI+, m/e) 380 (M+l) 

nmm 279 

[3- (6-7 o ^ >7^-^1t l/-;i/-2--f JW7x/+ ->] m ter t-7^;U 
20 HPLC (220 nm) MJS 100 X (^B#Pb1 5. 12 #) 
MS (APCI+, m/e) 404 (M+l) 

nmm 280 

[3-(6-7a^^>7^-^-y-7-;i/-2--r;U)7x/^->]M tert-7^ ( 

M 279 (Dit&m (2.22 g) 0fh7tFO77> (10 ml) MCOif- 
25 (50 ml) £JD;L, 2 BtFel^^jliffc. £CT£-«7.M;:a£\ 

Mtmx^-xh^t FD77> (3: 1, v/v) TfttBLfco »il£7j<$G> & 

(MgS0 4 ) ^MJI^U ^H^rltUXbT, [3-(6-7D^>7;f*++7 
-W;l/)7i/+y]Sli (1.27 g, 66 %) &#fco fh7tHD77>-S 
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'HNMR (DMS0-d 6 ) <5 4.83 (2H, s), 7.19-7.25 (1H, m), 7. 50-7. 64 (3H, m), 
7.76-7.80 (2H, m), 8.12 (1H, d, J = 1.8 Hz) ppm 
IR (KBr) v 2913, 1717, 1327 cm' 1 
HPLC (220 nm) ffig 99 % (ftfttirN 4. 06 #) 
5 MS (APCI+, m/e) 348 (M+l) 
%W\ 281 

m (1.17 g) ^rh7kFD77> (35 ml) fc#*|b, WJJl/^D'J H 
(0.51 g) iN,N-i?^fJV*M7$h' (15 ul\) &IW^.fc, SIT! 2 l$M 

t * 

7kFD77> (11 ml) fc*#U 40 X j*3SHO^>*jgHfc (9 ml) £0 
10*., SIT 1 HM*gfitf&. fcfoM&m&Mz&g, Stx?;V-rh7t 
HD77> (3: 1, v/v) T&ftbfc £& (MgS0 4 ) ft, 

15 y^r^>]-N-^^;U7-fe hT5 F (1.16 g, 96 %) 

'HNMR (CDC 1 3) 6 2.95 (3H, d, J = 5.0 Hz), 4.61 (2H, s), 6.64 (1H, broad 
s), 7.11 (1H, ddd, J - 8.4, 2.8, 1.2 Hz), 7.45-7.53 (2H, m), 7.64 (1H, d, 
J = 8.0 Hz), 7.76-7.80 (2H, m), 7.91 (1H, ddd, J = 8.0, 1.4, 0.7 Hz) ppm 
IR (KBr) v 3330, 1678, 1055 cm" 1 

20 HPLC (220 nm) fcfifinOO % (ftftftM 3. 98 #) 
MS (APCI+, m/e) 361 (M+l) 

i#J 273 O^gfcipi;T^"F0^I« 282~284 OflS-&<Kl*^Lfc. 



:«J 282 

25 6-:/nt-2-<3-(2-* h^-/Xb^y)7x-JH^>V^r/-^ 
HPLC (220 nm) 98 % (UW^m 4. 65 #) 
MS (ACPI+, m/e) 348 (M+l) 
MMM 283 

4- (3- (6-7*D > Jl/) 7 x / =^ y) 7*^ >- h LUP 
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10 



15 



20 



HPLC (220 nm) MS 98 % Mil 4. 65 ft) 
MS (ACPI+, m/e) 357 (M+l) 
HJSM 284 

6-7^ ^6-2- (3- (2-WJyih + y)7i ~;p) ^ > y* ^J-)V 
HPLC (220 nm) MS 99 Si (fia#I^M 3. 30 ft) 
MS (ACPI+, m/e) 403 (M+l) 



1 ©^CTDT^T©«M 285~302 ©{b-&tf&^b^o & 



11285 



2-(3-;WI/7 x-;V)-6-7xn;P-lH-'f 5 TV [4, 5-b] t° U v> 
HPLC (220 nm) MS 100 X (ft&mjBM. 14 ft) 
(APCI+, m/e) 286 (M+l) 
3609 286 

2-(3-X h^v7x-;i/)-6-^x-;i/-lH-T 5^V[4, 5-b] fcTU5>> 

* 

HPLC (220 nm) MS 96 X (ftftftHO 3. 27 #) 
MS (APCI+, m/e) 316 (M+l) 
287 

6-7x-;U-2-(3-7'D#*v7x-;i/)-lH--f 5^/ [4, 5-b] kf U v> 

■ 

HPLC (220 nm) MS 97 % (feWmm 3. 49 ft) 
MS (APCI+, m/e) 330 (M+l) 
;liM 288 



2-(3-< V ^D5K+i/7 i-;W -6-7 ip;hlH-f 5^7* [4, 5-b] tf U i 
HPLC (220 nm) MS 98 % (&&P#ffl 3. 40 #) 
25 MS (APCI+, m/e) 330 (M+l) 
MMM 289 

2- (3-7* h * ~> 7 x -6-7x-;i/-lH—f^V [4, 5-b] hf U P > 
HPLC (220 nm) MS 98 % (fflfflWl 3. 68 ft) 
MS (APCI+, m/e) 344 (M+l) 



mm 
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mum 290 

2- (4-* h^v-3-^^;i/^>v;i/)-6-7x-;i/-lH--rS^/[4,5-b]kfU^> 
HPLC (220 nm) ®Mn % 0£&P#Fb13.19#) 
MS (APCI+, m/e) 330 (M+l) 
5 HJ£#!I291 

6-(2-7J^D7x^)-2-(3^^l/7 x-^-lH-f 5 ^/[4, 5-b] tf U V> 
HPLC (220 nm) 99 25 ({&& BtW 3. 24 #) 
MS (APCI+, m/e) 304 (M+l) 
292 

10 2-(3-Xh^r>'7x^;i/)-6-(2-7^^-07x^;U)-lH-r5^y[4 ) 5-b] k° U > 
HPLC (220 nm) IfcglOO % (&&mm 3. 38 #) 
MS (APCI+, m/e) 334 (M+l) 
H»J 293 

6-(2-7;U^D7x-;i/)-2-(3-7°07p^e/7xnjW-lH-'f S^/[4, 5-b] tf U v 
15 > 

HPLC (220 nm) m&Jg 99 % (&&mffl 3. 60 ft) 
MS (APCI+, m/e) 348 (M+l) 
294 

6- (2-7;M* P 7 x n; W -2- (3--f 77Wy7x ~ )V) -1H 5 [4, 5-b] tf 
20 U> ? > 

HPLC (220 nm) ffc^ 98 3! ((gft B$M 3. 50 #) 
MS CAPCI+, m/e) 348 (M+l) 
10iJ 295 

2-(3-7h^->7xZi;l/)-6-(2-7;^0 7x-;l/)-lH-r 5^/[4, 5-b] tf U >>> 
25 HPLC (220 nm) 99 5K (ft&Btffi 3. 79 #) 
MS (APCI+, m/e) 362 (M+l) 
«M 296 

6- (2-7JM- P 7 x ~ ;W -2- (4-^ h * v-3-^ S^W* >$>;W -1H-- T S [4, 5-b] 
tf U v > 
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HPLC (220 nm) M.&. 98 % (ft&ft|Rj3. 25 ft) 

t 

MS (APCI+, m/e) 348 (M+l) 
297 

6- (2- 7 U M -2- (3- ^^l/7i n;i/) -lH-f 5 ^ V* [4, 5-b] fcf U V > 
5 HPLC (220 nm) 99 X (^J#B#P^ 3. 03 ft) 
MS (APCH, m/e) 276 (M+l) 
:JSM 298 



2-(3-Xh^y7xZJW-6-(2-7 U ;i/)-lH--T 5 ^V[4, 5-b] tf U 5 
..HPLC (220 nm) m& 94 % (^JW^ 3. 20 #) 
10 MS (APCI+, m/e) 306 (M+l) 
;%09 299 



yy 



6- (2-7 U M -2- (3-7°D#^>7 x -1HH' 5 *V [4, 5-b] fc? U S 
HPLC (220 nm) m& 95 X (&J#B#|B! 3. 43 
MS (APCI+, m/e) 320 (M+l) 
15 H5SM300 

6- (2- 7 >j;W-2-(3--f V 7°0^v7x-;i/)-lH-r S^V[4, 5-b] tf U 5>> 
HPLC (220 nm) jftg 95 % (&j#Bf f$ 3. 34 #) 
MS (APCH, m/e) 320 (M+l) 

w&m 301 

20 2-(3- 7h^v7xn;i/)-6-(2-7 U;i/)-lH-rf 5 *V[4, 5-b] tf U i» 
HPLC (220 nm) fflft 96 X (fcmmm 3. 66 #) 
MS (APCH, m/e) 334 (M+l) 
USSM 302 

» 

6-(2-7U;W-2-(4-p< h*^-3-^5P;i^>^JW-lH-^5^V[4, 5-b] tru> ? > 
25 HPLC (220 nm) 96 X (#f#R$ra 3. 06 ft) 
MS (APCH, m/e) 320 (M+l) 



mmmnthTmmm 2, 10, 15, 23 <Dtt>$tot&m<Dtfu>WL&m%m$iL* 
■mm 1 <D^m\zmcx sirf (D^mm 303-311 ©^t^^t^co & 
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umm 303 

2- (3, V * zsl y =J)V) -6- [ (E) -2-7 x-JUf-JH -lH-f 5 £V [4, 5-b] 

5 h°U^> 

HPLC (220 nm) MS 100 % (f&jfM 3. 17 #) 
MS (APCI+, m/e) 372 (M+l) 
304 

2-(7i;^^ -6- [ (E) -2-7x ZJUf-JW -1H— f 5 ^ V* [4, 5-b] tf U 5? . 
10 > 

HPLC (220 nm) MS 99 % (&£H$ 3. 46 #) 
MS (APCI+, m/e) 328 (M+l) 
^MM 305 N 

2, 6-tf* [(E)-2-7i^Xx-;H-lH-r 5 #V [4, 5-b] tf U 5» 
15 HPLC (220 nm) MS 98 « (&£H#P^ 3. 45 #) 
MS (APCI+, m/e) 324 (M+l) 
H»J306 

6-(2-T-fe^;U7x-;W-2-(3-^ h^~>7x-JI/)-lH--f 5^V[4, 5-b] tf U 5> 
HPLC (220 nm) MS 93 % MWbI 2. 97 #) 



> 



20 MS (APCI+, m/e) 344 (M+l) 
HWJ 307 

6-(2-Til^;i/7x-;0-2-(3,4-> 5 ^ h*~>^>v;l/)-lH--f 5 7*7[4, 5-b] tfU 

HPLC (220 nm) MS 91 % (G^TO 2. 76 #) 
25 . MS (APCI+, m/e) 388 (M+l) 
MMM 308 

6- (2-T-fe^;i/7 x - M -2- (7 i/^y^ -1H--T 5 ^7 [4, 5-b] tf U 5> 
HPLC (220 nm) MS 98 X (ftftftM 3. 05 #) 
MS (APCI+, m/e) 344 (M+l) 
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mm 309 

■ 

6- x ~)V) -2- [ (E) -2-7 i^Xr^jW -lH-< 5 7V [4, 5-b] If U 



•» * > 

y y 



HPLC (220 nm) 90 % (ftftl$|RI 3. 04 #) 

* 

5 MS (APCH, m/e) 340 (M+l) 

310 

2-(3-^ h^->7x-;|/)-6-(3-tfU v;0-lH--r S^y[4, 5-b] tf'J 
HPLC (220 nm) fflg 92 X (fiy$^NI 2. 20 #) 
MS (APCH, m/e) 303 (M+l) 

10 

2-(3,4-v^ h^->^>> ? ;i/)-6-(3-fc!Uv ? ;W-lH-r^yy[4, 5-b] h°U^> 
HPLC (220 nm) 95 % (&J#B#|iB 2. 01 #) 
MS (APCI+, m/e) 347 (M+l) 

i;tsmi & %> ^ u % ffr-b 7 a 7 p v h ^ 7 7 4 - \z J: z> mm £ mm l tt 

g^j312 

2-[3-(A^v;i/^v) 7i^W-fi-7zr;HH 5^V[4, 5-b] tf U ^> 
HPLC (220 nm) fftg 99 5K O&^M 4. 07 #) 
20 MS (APCH, m/e) 372 (M+l) 
'4 313 

2-[3-(3-y^;i/^-^ v) 7x-;W-6-7x-;i/-lH— T 5 ^V[4, 5-b] tf U S» 
HPLC (220 nm) m& 99 % (ftttftlRI 3. 56 #) 
MS (APCH, m/e) 342 (M+l) 
25 HM314 

2-[3-(3-^^7>^^» 7x-;i/]-6-7x-;i/-lH--f $^^[4,5-b] tf'J 
HPLC (220 nm) %m 97 % (&J#Bf H 3. 86 #0 
MS (APCH,' m/e) 358 (M+l) 
;5£#iJ315 
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2- [3- (tt* >^)Vtt =y) 7 x -M -6- 7 x n;W-lH-^ 5 ^ V [4, 5-b] M U 5? > 
HPLC (220 nm) MS 99 % (Ummffl 3. 89 #) 
MS (APCH, m/e) 358 (M+l) 



5 2-[3-(v'^P'\^>;M h^v)7x-;H-6-7x-;i/-lH-f5^V[4,5-b]bfU 



HPLC (220 nm) ^97 % (^B#^4.11^» 

MS (APCH, m/e) 384 (M+l) 

»^!1317 

10 2-[3-(->^ d^>^;v^-+v) 7x - ;i/]-6-7x-;i/-lH-f 5 ^V[4, 5-b] tf U 

y 



HPLC (220 nm) ffl&M 99 * ' (^ifM 3. 69 #) 

MS (APCH, m/e) '356 (M+l) 

»^J318 

15 6-7xn;U-2-[3-(2-7a:-;i/Xh^>')7x-;i/]-lH-r5^/[4 > 5-b] k°U v> 
HPLC (220 nm) tfift 98 % (ftftftN 3. 81 #) 
MS (APCH, m/e) 392 (M+l) 
»0iJ319 

2- (3-X h^>7x - )V) -6-7 x ~ ;i/-lH-f 5 [4, 5-b] K U 5» 
20 HPLC (220 nm) Ssfigf 96 X (^JtHfF^ 3. 33 #) 
MS (APCH, m/e) 300 (M+l) 



HJfi^J 320 

6- (2- 7MD7i n;|/) -2- [3- K=^>;M-* v) 7 x ~ )V\ -lH-f 5 ^/ [4, 5-b] 
hfU~7> 

25. HPLC (220 nm) « 98 X (&J#P#K 4. 18 #) 
MS (APCH, m/e) 390 (M+l) 
||« 321 

2- [3- (3-7*T-x;i,^^ *,) 7 x n;W -6- (2-7 JM" □ 7 x ~;U) -1 H--T 5 *V [4, 5- 
b]kf'J> ? > 



M316 
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HPLC (220 nm) £i&S 100 %. (ft&ftffl 3. 66 #) 
MS (APCI+, m/e) 360 (M+l) 
MMM 322 

6- (2-7;k* U 7 m - )V) -2- [3- (3-/ 3-)V? V * v) 7i^W -1H--T 5 [4, 5- 
5 b]h°U^> 

HPLC (220 nm) MS 98 3! (fiH$HffW 3. 97 #) 
MS (APCI+, m/e) 376 (M+l) 
323 

6-(2-7^P 7 x-jl/)-2-[3- (^^>^^5» 7xn;i/]-lH-T 5 ^/ 
10 [4,5-b]tfUv> 

HPLC (220 nm) MS 97 % mW^m 4. 02 #) 

MS (APCH, m/e) 376 (M+l) 

«#I324 ' • 

2-[3-(v-7d^>';M h^'»7x-;|/]-6-(2-7;i/^P7x-;l/)-lH-f 5^1/ 
15 [4,5-bjkfU 

HPLC (220 nm) MS 98 % (#j#l$|W 4. 20 #) 

MS (APCI+, m/e) 402 (M+l) 

«M 325 

2- [3- ( v7 □ ^ >?)Vtt *s) 7 x - )V\ -6- (2- 7;M" O 7 x -)V) -lH—f 5 ^ 
20 [4,5-b]tTU> ? > 

HPLC (220 nm) MS 98 % (^TO 3. 79 #) 
MS (APCH, m/e) 374 (M+l) 
Sfefifeffl 326 

6- (2- 7MD7x ~ )V) -2- [3- (2- 7 x ~)VJL h+-»7x n )V\ -1H--T 5 ^1/ 
25 [4,5-b]t°Uv> 

HPLC (220 nm) MS 99 % (&&P#P*1 3. 91 
MS (APCI+, m/e) 410 (M+I) 

* 

«09 327 

2- (3-X h * $/7 x ~;i/)-6- (2-7MD7I-JW -1H-- T 5 £V[4, 5-b] tf U v?> 
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HPLC (220 nm) 99 X (ft»I^M 3. 41 #) 
MS (APCI+, m/e) 318 (Mil) 
328 

6- (2-7 U ;W -2- [3- (\**s)\s** v) 7 x - M -1H--T 5 ^/ [4, 5-b] tf U 5? > 
5 HPLC (220 nm) ffl.& 97 X (ftftl^ffi 4. 07 ^) 
MS (APCI+, m/e) 362 (M+l) 
MMM 329 

2-[3-(3-7xn;i/^~» 7x-JP]-6-(2-7 iJ^-lHS^ft, 5-b] tf U 
HPLC (220 nm) US 96 X (^JtRfW 3. 52 #) 
10 MS (APCI+, m/e) 332 (M+l) 
Hftfll 330 

6- (2- 7 U ;W-2-[3-(3-^^7*h^r'» 7 xn;]/]-lH--f 5 ^/ [4, 5-b] tf U v> 
HPLC (220 nm) MS 96 X (ftftftlH 3. 84 #) 
MS (APCI+, m/e) 348 (M+l) 
15 »#I331 

6- (2-7 U;W-2-[3-(*^>^;^*^) 7x-;|/]-lH--T 5^1/ [4, 5-b] tf U 5? 

> 

HPLC (220 nm) $G£ 99 X (fiy#l$WJ 3. 89 #) 
MS (APCI+, m/e) 348 (M+l) 
20 HJgM 332 

# 

2-[3-(v7 D^v^M h+y)7i-JW-6-(2-7 UJW-IBM' 5^/[4, 5-b] tf 
U> ? > 

HPLC (220 nm) MS 97 X (#gfR#ffl 4. 10 #) 
MS (APCI+, m/e) 374 (M+l) 
25 mifcM 333 

2- [3- (-># y?-)],***/) 7i-JW -6- (2-7 U ;W-1H--T S.^V [4, 5-b] tf U 
v> 

HPLC (220 nm) MS 96 X (fiy#R#IH 3. 65 #) 
MS (APCI+, m/e) 346 (M+l) 
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MMm 334 

6- (2-7 U )V) -2- [3- (2-7x^X h 7 x n;W-lH--f $ ^/ [4, 5-b] k° U 

> 

* 

HPLC (220 am) mSt 96 X (ft^ri^n 3, 81 ft) 
5 MS (APCH, m/e) 382 (M+l) 
31335 

* 

2-(3-X^7x~;i/)-6-(2-7 U;W-lH--f$^/[4, 5-b] hf'J >>> 
HPLC (220 mn) *£g94 X (fiHfBSfW 3. 26 #) 
MS (APCH, m/e) 290 (M+l) 

^^^DT^T0^»J 336-351 ©ft£tf££$L£:„ ^gtcjsSCT 
^ H B H ^^^«^U^y;i/^7A^PTh^^7^-(Zct^5ii$a^^^ feo 
MWW 336 

» 

6- (3-7;^ □ 7x ~)V) -2- (3-T 77'D^ v7 x- ;i/) -1H--T ^ ^/[4, 5-b] t£ 
15 U>*> 

HPLC (220 nm) ^ 99 X (#Jfl$ra 3. 58 #) 
MS (APCH, m/e) 348 (M+l) 
HJSM 337 

6-(4-7MD7xz;W -2- (3-f V 7°D * > 7 x ~ )V) -1 H~f 5 # 7 [4, 5-b] fcf 
20 D>*> 

HPLC (220 nm) M^lOO X (^TO3.51#) 
MS (APCH, m/e) 348 (M+l) 
338 

6- (2, 4-y7M P 7 x ~;W -2- (3->f 7 7°D #4^7 7 x ~ ;i/) -1H--T 5 7*7 [4, 5- 
25 b]tflH7> 

HPLC (220 nm) mm 99 X (ft&l$ffl 3. 63 ft) 
MS (APCH, m/e) 366 (M+l) 
MM 339 
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6- (3, 4-y7J^P7i-JW-2-(3--f 7 7P$^>7x^;i/)-lH--r S^7[4, 5- • 
b]t:U^> 

HPLC (220 nm) MS 100 % ({£j#Bf F^ 3. 68 ft) 
MS (APCI+, m/e) 366 (M+l) 
5 £l%09 340 

6-(2-7D07 xn;W -2- (3-f 7 7p tf* v 7 xn;W -iH--r 5 ^/ [4, 5-b] tf >J 

HPLC (220 nm) MS 99 SK (&}f BtFffi 3. 66 #) 
MS (APCI+, m/e) 364 (M+l) 
.10 «#!|341 

2- (3--T V7°D^y7x -6- [2- ( h U 7 )V* U * 7 x -jW - lH-f S 9 
7[4,5-b]tfU V> 

HPLC (220 nm) MM 98 % (fiySPSIH 3. 76 ft) 
MS (APCI+, m/e) 398 (M+l) 
15 342 

2- (3--f 7 7°D ft* ~> 7 i-JW -6- [3- (h'j7MD/5 1 JW7x n;W - lH-f 5 ^ 
7 [4, 5-b] If 'J V> 

HPLC (220 nm) 99 % (^B#W 3. 87 ft) 
MS (APCI+, m/e) 398 (M+l) 
20 Hft&ftl 343 

2- (3-f 7 7o#4 5/ 7 x —)V) -6- [4- ( h U 7)V-*U * h 7 x - ;W -1H-T 5 
^7 [4, 5-b] If U > 

HPLC (220 nm) jffig 99 X (fiy#B#|B] 3. 91 ft) 
MS (APCI+, m/e) 414 (M+l) 
25 H«J 344 

2- (3 — f 77o^^'77x-Jl/)-6-(2-^ b^v7x~;U)-lH-r 5 *V[4, 5-b] tf 
U~7> 

HPLC (220 nm) 06^100 X (^Btf^ 3. 41 #) 
MS (APCI+, m/e) 360 (M+l) 



« 
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mum 345 

< 

2- (3— f V ^D#*->7xZ^) -6- (3-^ h 7 x-JW -lH-f 5 ^7 [4, 5-b] b° 
•>7> 

HPLC (220 nm) MB. 100 % (flU^H 3. 50 #) 
5 MS (APCI+, m/e) 360 (M+l) 
rd 346 

6- (i , 3-^ >Vz?tt y-;i/-5--f )V) -2- (3--f V 7°o #+*>7xr;W -1H-- r $ ^* 

V* [4, 5-b] tf U v > 

HPLC (220 nm) 99 % 3. 43 #) 

10 MS (APCI+, m/e) 374 (M+l) 

347 

■ 

2- (3--T V 7° P ^ * i/ 7 x - )V) -6-(4-7x/^y7x-JV)-lH-f5 ^7* [4, 5-b] 
fcf»>7> 

HPLC (220 nm) 100 % 3. 96 #) 

15 MS (APCI+, m/e) 422 (M+l) 
• %Hm 348 

2- (3--f 7 7D#*~>7 x n;i/)-6- [4- (^)l^) 7x-J|/] -1H-- T 5 ^7 [4, 5- 
b]tf'J7> 

HPLC (220 nm) MB 100 % (#J#R#lffl 3. 65 #) 
20 MS (APCI+, m/e) 376 (M+l) 

349 

3- [2-(3--T V7°n*+y7x-JW-lH-f 5^V[4, 5-b] k° U v J 7-6-<;KK>7 

HPLC (220 nm) ffi.& 98 % (ftftftM 3. 51 #) 
25 MS (APC1+, m/e) 355 (M+l) 

3J 350 

I- [3- [2- (3--T 7 7D|^->7 x - ;W -1H — T 5 ^7 [4, 5-b] tf U -77-6--T )W 7 x 

n;i/]7-feh75 H 

HPLC (220 nm) |5&g 97 % («ffRf 3. 12 #) 



25 
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MS (APCI+, m/e) 387 (M+l) 
SMJ351 

6-(l-^>y7^>-2--1';U)-2-(3-i'vyD^^7x-;W-lH-'f5^/[4, 5-b] 

5 HPLC (220 nm) ®M 100 X (ft&l$ffl 3. 98 #) 
MS (APCI+, m/e) 370 (M+l) 

161 ©*felCt|ICTKT©*tt« 352-359 0fc<&*££/£l,&. 
352 

10 2-(3, 4-i?X h + v^>^;i/)-6-(2-7 UJW-l-^^MH-'f i= ^y*[4, 5-b] tf U 5 
> 

HPLC (220 nm) 100 X (fi8$B$K 2. 93 #) 
MS (ESI+, m/e) 350 (M+l) 
fttttf* 353 

2-(3,4-^ h + y^>yjW-6-(2-7'j;W-l-(2-^ h^vX^;i/)-lH-< 5 
[4, 5-b]tf'J> ? > 

HPLC (220 nm) « 98 X ($y#if#^ 3. 10 #) 
MS (ESI+, m/e) 394 (M+l) 
If 354 

1- ( v# P y a fc?;M -2- (3, 4->>* h * ^ >s?;W -6- (2-7 U ;» -lH-< 5 

HPLC (220 nm) « 100 X (ft&ftm 3. 35 #) 
MS (ESI+, m/e) 390 (M+l) 
MMM 355 

2- (3, 4-v* v^>^)-6-(2-7 U ;W-l--f V 73\>MH-f 5 ^V[4, 5-b] tf 

y v> 

* 

HPLC (220 nm) 100 X (&mmf$Z.Uft) 
MS (ESI+, m/e) 392 (M+l) 
MMffl 356 



15 



20 



5-b]tf'Jv^ 
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2- (3, 4-5^ h^v^>v;i/)-6-(2-7'j;i/)-l-(4-^>^-;W-lH--f5^/[4, 5- 
b] t°Uv> 

HPLC (220 nm) US. 100 % (ffi^K 3. 50 ft) 
MS (ESI+, m/e) 404 (M+l) 
Mt&M 357 

4-[2-(3,4-^^ h^r^>v;l/)-6-(2-7 U JW-IHH' $ [4, 5-b] tf U 5?>-l- 

-f ;W 7*^ > - h u ;i/ 

HPLC (220 nm) MS 100 * (^B#F H 1 3. 11 ft) 
MS (ESI+, m/e) 403 (M+l) 
MMM 358 

2-(3,4-^ h+v^>^;l/)-6-(2-7U;W-l-(2-7x-;i/X^;!/)-lH-f 
[4,5-b]tfU *?> 

HPLC (220 nm) « 99 % (A^M 3. 62 ft) 
MS (ESI+, m/e) 440 (M+l) 
359 

2-[[2-(3,4-S>* h^v^>v;l/)-6-(2-7U;i/)-lH--f 5*V[4, 5-b] fcfU 

HPLC (220 nm) « 100 % (^JtRtflf] 3. 43 ft) 
MS (ESI+, m/e) 484 (M+l) 

mmmMt VT$mm 359 ©te£«jtiRu «m 157 o^k^d-crt 
(ornmm 360 ©^ti^^bfeo 

HJgM 360 

2- [[2- (3, 4->?* h^^>^)-6-(2-7 U^-lH-f 57V [ 4 , 5 _ b ] t - ij 

HPLC (220 nm) « 100 % (&j£P#H3.21 ft) 
MS (ESI+, m/e) 442 (M+l) 

ffi»K£bT»0<J3Ol ©te£t/<h#ffl©7;i/^;W\^-f F^ffiiiiRU 

mmm m <D-fim\zmvT\xT<D$mm 36i~366 <Dtt&m&&i&Lit. 

HSI0!I361 
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2-(3-7*h^v7x^;W-6-(2-7U;W-l-^5 L ;i/-lH--1'5^y[4, 5-b]t°'Jy^ 
HPLC (220 nm) M^lOO X (#8I$ISI 3. 48 #0 
MS (APCI+, m/e) 348 (M+l) 



5 2-(3-7h=^>7xX;i/)-6-(2-7U;i/)-l-(2-* h+S/X^W-lH-f 5^/[4, 5- 
b] tf U v > 

HPLC (220 nm) 97 X (flfc&ISffi 3. 63 30 
MS (APCI+, m/e) 392 (M+l) 



10 2-(3-7>^^7xX;U)-l-(^7P7°Ptf^^^;W-6-(2-7U;W-lH--<$^V 
[4, 5-b] tf' J v y 

HPLC (220 nm) 98 % (&3f R# Pf3 3. 90 30 
MS (APCI+, m/e) 388 (M+l) 



15 2-(3-7*h*'>7x-;W-6-(2-7«j;W-l-(4-^>5 i -;W-lH-'f 5^V/[4,5-b]t! 
Uv ? > 

HPLC (220 nm) 96 X (&ftl$fg| 4. 02 #) 
MS (APCI+, m/e) 402 (M+l) 
365 

20 4- [2- (3-7 h + e/7x~;i/) -6- (2-7 U )V) -lH—f 5 ^7 [4, 5-b] tf U 5? >- W ;W 

7^ >n hj ;u 

HPLC (220 nm) $fig 99 X (#J#l#Fi8 3. 59 3-) 
MS (APCI+, m/e) 401 (M+l) 



25 fflSt 2-[[2-(3-7h^v7xx;i/)-6-(2-7U;W-lH--f 5 [4, 5-b] kf U v >- 

HPLC (220 nm) fcfig 91 X (#8l$|ffl 3. 93 30 
MS (APCI+, m/e) 482 (M+l) 



362 



mm 363 



j&ftl 364 



JSM 366 
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m^mtLxmmm 366 o^m^mih, mum 157 (D^m\zmcx&rf 
(ommm 367 (Dik&m^&htc, 
mmm 367 

2- [ [2- (3-yh+y7i -6- (2- 7 U ) V) -lH-f ^ ^/ [4, 5-b] tf U v 5 >-l~f 

HPLC (220 nm) MS 97 % (&J#TO 3. 85 ft) 
MS (ESH, m/e) 440 (M+l) 

£B»R<i:LT##M 60~66 ©tt£%£#®©^o>^£^MJRU 
214 ©^«DT^TOHMM 368-380 <Dfc3«£j&Lfc 0 ^©E^ 

t 

. »#I368 

2- (3-* h*5/7i=JV)-6-7xZM>l/*+1^/-;V 
HPLC (220 nm) MS 98 % (ftftftlU 5. 04 #) 
15 MS (ESH, m/e) 302 (M+l) 

369 

2-[(E)-2-(3-7M07x-J|/)lr^]-5-7irM> 
HPLC (220 nm) MS 98 % (UWmm 5. 15 
MS (ESI+, m/e) 316 (M+l) 
20 »#!|370 

2-[(E)-2-(2-7Mn7i-Jl) If--lW-5-7xZ)K>yWl/-^ 
HPLC (220 nm) MS 97 % (^jflW 5. 24 #) 

v 

MS (ESH, m/e) 316 (M+l) 

mmm 371 

25 2- [(E) -2- (3, 4-i^ OD7 x^)W Xx-;W-5-7xn;^>l/^lJ-»/-;l/ 
HPLC (220 nm) MS 91 X (##I$IS! 5.44#) 
MS (ESH, m/e) 366 (M+l) 
«#>I372 

2- [ (E) -2- (4-* ^l/7x-Jl/) If-JW -5-7iZJK>yt+ij-y-^ 

■ 



« 
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HPLC (220 nm) ®M 100 X (##I$|BI 5. 37 
MS (ESI+, m/e) 321 (M+l) 

5-7 x " J1/-2- [ (E) -2- [3- ( 1- 1) 7 □ * h * >-) 7xZJWlf-JW / <> 

HPLC (220 nm) MS 99 % (#&*JM5.42#) 
MS (ESIt, m/e) 382 (M+l) 
HMftf 374 

5- (2-7 u ;W -2- (3-^ h 7x-jW ^>v*:**i+V-;i/ 

10 HPLC (220 nm) ^S 99 X (fi^9R$|R| 4. 82 #) 
MS (ESI+, m/e) 292 (M+l) 
II 375 

2- [ (E) -2- (4-7 P P 7 x Xf-JW -5- (2-7 U ;W ^ >V**rW—)]/ 
HPLC (220 nm) 99 % (#j#W 5. 21 #) 
15 MS (ES1+, m/e) 322 (M+l) 

376 

2- [ (E) -2- (3- 7MD7i -Jl>) If-JW -5- (2-7 < J ;W ^ 7 7^W7-;V 
HPLC (220 nm) ffi,B. 90 X (&8R#ffi 4. 96 5» 
MS (ESI+, m/e) 306 (M+l) 
20 377 

2- [ (E) -2- to-yjv* p 7 x - )V) xf-JW -5- (2-7 y ;w ^ > v*;f ^u- 

HPLC (220 nm) « 100 X (#i#B#FII 5. 03 #) 
MS (ESI+, m/e) 306 (M+l) 
378 

25 2-[(E)-2-(3,4-v7PP7x-;i/)Xx^;W-5-(2-7U;i')^>7^1+7-;i/ 
' HPLC (220 nm) ffiM 95 X (ffftftffl 5. 46 #) 
MS (ESI+, m/e) 356 (M+l) 
W&ffl 379 

5- (2- 7 U -2- [ (E) -2- (4-* 7 x ~)V) If^JW ^ > 7^+|-7-;U 
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HPLC (220 nm) ffift99 % («f#B#P^ 5. 17 #) 
MS (BSI+, m/e) 302 (M+l) 
380 

5- (2-7 U ;W -2- [ (E) -2-[3-(hU7Mo^h^r vO 7 x ~J1/] Xj-JW ^ > 7*^ 
5 *Ur*/—)V 

HPLC (220 nm) ^ 99 % (4£f3f« 5. 24 #) 
MS (ES I f , m/e) 372 (M+l) 

tii5S%HtUT##^ 43, 45, 60 ©^tl^#ffi©#D>m&jit:«^b, §f| 

%m 214 <Dijm\zmvT &ct <o$mm 38i~389 ©{b-a-^j^-a-^Lfco & 

»!l 381 

2- (3-* h+'>7x-;W -5- [ (E) -2-7 i^JHr-iH ^ > T^^T*-^ 

♦ 

HPLC (220 nm) ®M 99 % (&}#« 5. 30 ft) 
15 MS (APCI+, m/e) 328 (M+l) 

382 

2, 5-t:7[(E)-2-7x-;i'X^-;i/]^>y^1ty-;i/ 
HPLC (220 nm) fcfifg 93 % (&t#l$K 5. 38 #) 
MS (APCI+, m/e) 324 (M+l) 
20 MffiM 383 

2- [(E) -2-(2, 4-/7^tD7x^) IfXJH-5-[(B) -2-7x-)1/Xt^V]^> 

HPLC (220 nm) &ifc^ 99 % (UW$$ffl 5. 21 ft) 
MS (APCI+, m/e) 360 (M+l) 
25 mi&M 384 

5-(2-7t5 : Jl/7ix;W-2-(3-^ b*i/7x.~)V)'<>*/ttW-)V 
HPLC (220 nm) Mft 93 % (&&fl#W 4. 61 #) 
MS (APCI+, m/e) 344 (M+l) 
MM 385 
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5-(2-7tfJl/7x^W-2-[(E)-2-7x-jHf-JW^>yWy-Jl/ 
HPLC (220 nm) ®M. 92 % (##I$M 4. 73 #> 

i 

MS (APCH, m/e) 340 (M+l) 
HS£#iJ 386 

5 5- (2-T±^)Vy x ~)V) -2- [ (E) -2- (2 , 4-y7M □ 7 x ~)V) Ir^JW ^ > 7*3" 

HPLC (220 nm) 86 % GSff Bf W 4. 86 
MS (APCH, m/e) 376 (M+l) 
MMM 387 

10 2-(3-^ h^->7x-;i/)-5-(3-tfU v;W^>^^ity-;i/ 

HPLC (220 nm) ffiM 97 X (^Btffl 3. 04 ft) 
MS (APCH, m/e) 303 (M+l) 
388 

2- [ (E) -2-7 x - ;vxt n ; W -5- (3- tf U s?;W ^ > 

15 HPLC (220 nm) MS 99 X (ftftftM 3. 21 ft) 
MS (APCI+, m/e) 299 (M+l) 
389 

2-[(E)-2-(2,4-^7MD7x-JV) If-^] -5- (3- tf U ^ > V^+DV- 

20 HPLC 1(220 nm) MM 98 51! (ftj^l^M 3. 32 #) 
MS (APCI+, m/e) 335 (M+l) 

£B»lH<hbT###i| 67-72, 242-243 (Dit^t 7 i^#D >$? 

^WJ 214 O7jS^*CTOT©Hli0i| 390-397 0-ft<&$J5££j£L&. 

25 *«f«§HEJI5L/fc. 

390 

2-(3-^h^v7i ~)V) -6-7 x > s /Hrtt s S~)V 
HPLC (220 nm) Ifcg 99 % (&^B#Pb1 5. 06 #) 
MS (APCI+, m/e) 302 (M+l) 
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■ 

MtkM 391 

• 2- (4-7 n D K>¥)V) -6-7i-;K >VttW—)V 

HPLC (220 nm) m& 98 X (ftftftM 4. 98 #) 

MS (APCI+, m/e) 320 01+ 1) 
5 ^!i#iJ392 

6-7 x " Jh2- [ (E) - 2-7 i-JUf^JW >yt^ tV-JV 
HPLC (220 nm) mM 98 % (&ff Pf Pal 5. 16 #) 
MS (APCI+, m/e) 298 01+ 1) 
m&fcl 393 

10 2-[(E)-2-(2,4-y7Mn7i -J V) Xr-JW -6-7x-JK> % /^.*1+ »/— ^ 
. HPLC (220 nm) fflM 99 % (U&mm 5. 28 ft) 
MS (APCI+, m/e) 334 (M+l) 
»M 394 

2- [ (E) -2- (2-7^^ D 7 iZJW If-JW -6- 7 x XiJl/^ > y^^U" »/— ;V 
15 HPLC (220 nm) iSSfiS 97 % (&*#P#Fa1 5. 26 #) 
MS (APCI+, m/e) 316 (M+l) 
^Jfifll 395 

6-7 x n;i/-2- [ (E) -2- [4- ( h U 7)V3r p ;* 7 x n;W xf-iW ^ > 

* 

20 HPLC (220 nm) ®M 90 % (&&P#M 5. 42 ft) 
MS (APCI+, m/e) 366 (M+l) 
396 

6-7 x-;u-2-(2-7 x-^x^;w^>v^++y-;i/ 

HPLC (220 nm) $&& 99 % (^i^ 4. 92 #) 
25 MS (APCI+, m/e) 300 (M+l) 
MMM 397 

2- (2-^- 7 =?)V) -6- 7i-JK> VttDrV-)V 
HPLC (220 nm) MS 97 *" {U-^M 5. 58 #) 
MS (APCI+, m/e) 322 (M+l) 
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MMM 398 

6-^ O (3-X h ^ v 7 xZJW ^> '/t+li-y-^ (mmm 242 ©>fb£-#0 
(137 mg) , 2-(hU7'^M^JW7 7> (321 mg) , v7 U P tf7 ( h U 7i 
-MX7^ »/^:x7A0l) (24 mg) , N.N-^^^^UATS H (4.5 
ml) OT^-tJ^T^rf^^* 80 c CT24B#Pfl^#rI-&Tc^ 7j<fc&£\ «X 

^;nrttmb/fc 0 wii^7j<^ igjR (Mgso 4 ) m.s mmzMfc^ g§M£~> 

U^>*7A^D7h^77^-t:#U Mx^-^\^-y-> (1 :9, v/v) 
T^fflT5]ii^^MJEMbT|#e,tl^^^ji^bT, 6-(2-7'J)W-2-(3-;< 
h* : s7 *~)V)^>V**VJ-)\< (76 mg, 58 3D £#7c„ 
'H NMR (CDC 1 3 ) 6 3.93 (3H, s), 6.52 (1H, dd, J = 3. 2, 1.8 Hz), 6.72 (1H, 
dd, J = 3.4, 0.8 Hz), 7.10 (1H, ddd, J = 8. 3, 2.5, 0.6 Hz), 7.45 (1H, t, 
J = 7.8 Hz), 7.52 (1H, dd, J = 1.8, 0.8 Hz), 7.66-7.89 (5H, m) ppm 
HPLC (220 nm) 99 % ($mmm 4. 86 #) 
MS (APCI+, m/e) 292 (M+l) 

ftfg«£LT##M 67-72, MM 243-255 <Dfc&mt 2-(hU 7*3^X7 

-;p) 7 7>%my{L. mmm 398 oismzmcxwrom-mm 399-416 <d\\^ 

Mffiffl 399 

2-(4-i7UD^> is)V) -6- (2-7 U ;i/) ^ > 7^it V- ;!/ 

HPLC (220 nm) 100 * (&I#M4. 78#) 

MS (APCI+, m/e) 310 (M+l) 

HJg^UOO 

* 

6- (2-7 U ;i/) -2- [ (E) -2-7 x - jvxf-;W > V^+ify*-;!/ 

HPLC (220 nm) 99 % mftmm 4. 97 #) 
MS (APCI+, m/e) 288 (Mil) 
MMffl 401 

2-[(E)-2-(2, 4-^7)1/^07 x-Jl/)XxX;i/]-6-(2-7U)W^>7^^1+^-;i/ 
HPLC (220 nm) fc&ft 99 X (&*#« 5. 09 #) 
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MS (APCI+, m/e) 324 01+1) 
%MW 402 

2- [(E) -2- (2-y)l^U 7x-JW xt--;W -6- (2-7 U M*>Vtt<*\ /-)V 
HPLC (220 nm) MS 99 X (#&I$|HJ 5. 06 #) 
5 MS (APCI+, m/e) .306 (M+l) 
»M 403 



6-(2-7U;i/)-2-[(B)-2-[4-(hU7;^n^^;i/)7x-jHxT--;w^>y^ 

HPLC (220 nm) MS 100 % (&mm$ 5. 23 #) 
10 MS (APCI+, m/e) 356 (M+l) 



«M404 

6- (2-7 U )V) -2- (2-7ir^X5 1 ;W^>!/t*t7-^ 
HPLC (220 nm) WM 99 % (ft&l$||Q 4. 72 #) 
MS (APCI+, m/e) 290 (M+l) 
15 H^M 405 

6- (2-7 U ;W -2- (2-± 7 W ^ > » /— ;p 
HPLC (220 nm) MS 100 % (fiy$H#W 5. 37 #) 
MS (APCI+, m/e) 312 (M+l) 
HJfiM 406 

20 6- (2- 7 u;W-2-7x-;^>y^^»/-;p 

HPLC (220 nm) MS 100 % (ft#l$|B] 4. 81 
MS CAPCI+, m/e) 262 (M+l) 
407 

6- (2-7 u ;w -2- (3-^ ^7i-;W ^ > 

25 HPLC (220 nm) MS 99 % CfiyW$|B] 5. 07 #) 



6-(2-7U;W-2-(4-^ h^v7x-;l/)^>y^ity-w_ ;j/ 
HPLC (220 nm) MS 98 X (ftftftlH) 4. 78 #) ' 



MS (APCI+, m/e) 276 (M+l) 



4> 
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1 

MS (APCI+, m/e) 292 (M+l) 
IPJ 409 

2-(3,4-^ h^5/7x-Jl/)-6-(2-7U;U)^> % /^1^y-;V 
HPLC (220 nm) MS 98 X (ft&ftffl 4. 50 #) 
5 MS (APCI+, m/e) 322 (M+l) 
«J410 

6-(2-7U;i/)-2-(2-^ h^v7x-;i/)^>y^^^/-;i/ 

HPLC (220 nm) 99 X (^B#^ 4. 42 #) 
MS (APCI+, m/e) 292 (M+l) 
10 HWJ411 

6- (2- 7 U jV) -2- (3, 4, 5- h "J ^ h * y 7 x r ;V) ^ > VttW-JV 
HPLC (220 nm) g£g 99 X (fitf^lW 4. 58 #) 
MS (APCI+, m/e) 352 (M+l) 
3J412 

15 2- (3-7 J W n 7 i-;W -6- (2-7 U JW ^ >7 
HPLC (220 nm) WM 98 X (Uft9$M 4. 96 ft) 
MS (APCI+, m/e) 280 (M+l) 
SJ413 



6- (2-7 U )V) -2- [3- ( h U 7)V*U * ?)V) 7 x J=JI/] ^ > V^+liV-^ 
20 HPLC (220 nm) MS 98 X (ftjf B#R8 5. 21 #) 
MS (APCI+, m/e) 330 (M+l) 
HHKM 414 

6- (2-7 U M -2- [3- ( h U 7)\<*U * h *->) 7x"JW ^ > 7^1+ V f -)V 
HPLC (220 nm) 99 X (##B#IH 5. 28 #) 
25 MS (APCI+, m/e) 346 (M+l) 
MM 415 

3- [6- (2-7 u;w^>7^i+7-;i/-2-r;w^>7- h u;v 

HPLC (220 nm) *fc£ 98 X m&mm 4. 63 #) 
MS (APCI+, m/e) 287 (M+l) 
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416 

* 

2-03-7* v7 x ~;U)-6- (2-7 U M^yVttVJ-fr 
HPLC (220 nm) 99 % miftmm 5. 60 #) 
MS (APCH, m/e) 334 (M+l) 
ttS»KtbT^»J 242, 244-255 <Dik&V!}t&m<Dtfn >^^jl^[MKb, 
214 ©^SCTCTOT©*^ 417-448 ^b^tl^^L^c 
^Si^CTS^^^§^«vU^^r>*^A7P-7h^^7^-tj:-5)MM^ 

MM 417 

10 6-(2-7MD7x-JW-2-(3-^ h+y7x-JW^>yW^f 
HPLC (220 nm) m& 95 X (ftftftlH 5.01 &) 

» ■ 

MS (APCH,, m/e) 320 (M+l) 
^^1418 

6-(2-7MD7i-;W-2-7i > y* 

15 HPLC (220 nm) M£ 100 % (&J# V$ ffi 5. 02 ft) 
MS (APCH, m/e) 290 (M+l) 
«03 419 

6-(2-7MD7x-J|/)-2-(3-^5 : Jl/7xZJW^>V f ^t , /"-;P 
HPLC (220 nm) ffig 99 % («J#RfW 5. 26 #) 
20 MS (APCH, m/e) 304 (M+l) 
Sl« 420 

6-(2-7MD7x-JW-2-(4-/ F+y7x ~)V) * > 7*^++ V*-;p 

i 

HPLC (220 nm) MSl 97 % (^t#B#r^ 4. 97 ^) 
MS (APCH, m/e) 320 (M+l) 

25 mnm 421 

2-(3,4-v^ h+v7x-;i/)-6-(2-7;i/^n7x-;i/)^>y^-^rity-;i/ 

HPLC (220 nm) 97 % (ftftftN) 4. 71 #) 
MS (APCH, m/e) 350 (M+l) 
iJSfll 422 



♦I 
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6-(2-7JWD7i ~)V) -2- (2-^h^y7x ~ )V) * >*tttt 
HPLC (220 nm) IfcglOO % (#JfB#^ 4. 63 ^) 
MS (APCI+, m/e) 320 (M+l) 
MMM 423 

5 6-(2-7;PtD7x-;V)-2-(3,4,54U^ h^->7x-jW^>yW > /'-JP 

i 

HPLC (220 nm) MS 100 % (#J#W4.79#) 
MS (APCI+, m/e) 380 (M+l) 
'11424 

6- (2-7)\sjr D7x ~)V) -2- (3-7;i^ P7i n;W ^ > y^uV-^ 

10 HPLC (220 nm) «99 X O&gflW 5. 13 #) 
MS (APCI+, m/e) 308 (M+l) 
425 

6-(2-7Mo7x -2- [3- ( hj 7 ;M- □ ;* 7x-;n^> V- 
)V 

15 HPLC (220 nm) «99 % («PfP^5.37^+) 
MS (APCI+, m/e) 358 (M+l) 
H^!j 426 

6- (2-7;^ D 7x^JW-2- [3- ( h U 7 Jl^tD ^ h^y)7x-Jl/]^>WU- > / 

20 HPLC (220 nm) fc&glOO !S (^B#^ 5. 43 ft) 
MS (APCI+, m/e) 374 (M+l) 
mW.m 427 

3- [6- (2-7)i?f o 7 x -;w >;w7-w-f ;w ^>\/-b u ;w 

HPLC (220 nm) 99 X (flUSH^M 4. 81 ft) 
25 MS (APCI+, m/e) 315 (M+l) 

428 

2 _ (3-/ h^y7 x^;U) -6- [2- ( h U 7 )l* □ ;* 9S>W 7 x ^ 
)V 

HPLC (220 nm) *&£ 100 % TO£R#P^ 5. 09 #) 
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MS (APCI+, m/e) 370 (M+l) 
H»J 429 

2- 7 x - ;U-6- [2- ( h U 7 ^ D ;* 7 x ~)V\ ^ > :* )U 
HPLC (220 on) MS 100 % (fi^P$HQ 5.08^) 
5 MS (APCI+, m/e) 340 (M+l) 
HISM 430 

2- (3-*3^7 iZJW -6- [2- ( h U 7 U * J-)V) 7 x - M ^>VttW-)l 
HPLC (220 ni) ^100 % (^B#^5.32^) 
MS (APCI+, m/e) 354 (M+l) 
10 H3&#J431 

2- (4-p< h y x - )V) -6- [2- (h'j7Mn^ 7 x - ;V] ^ > 7^1+7- 

)V 

HPLC (220 nm) $£S 99 3! («}§fl#P B 1 5. 08 #) 
MS (APCI+, m/e) 370 (M+l) 
15 USSM 432 

2-(3,4-v^ h^r->7xn;l/)-6-[2-(hU7;^D^^;i')7x-;W^>7^-y- 

7-;u 

HPLC (220 nm) jjSfcg 100 SK ({£&M 4. 83 #) 
MS (APCI+, m/e) 400 (M+l) 
20 »M 433 

2-(2-^ h + y 7 1 - JI/) -6- [2- ( h 'J 7 ;!/ 1 0 ^ ?J W 7 1 - JW ^ +1+^/- 

HPLC (220 nm) «100 % (£9$B#^ 4. 78 #) 
MS (APCI+, m/e) 370 (M+l) 
25 miMM 434 

6-[2-(hU7;^D^^;i/)7x-;i/]-2-(3,4, h + y7x-J|/)^>'/t 

*t+7-;i/ 

HPLC (220 nm) 99 * (&*# Bf 4. 91 #) 
MS (APCI+, m/e) 430 (M+l) 



WO 03/045929 



PCT/JP02/12264 



158 

HMM 435 

2-(3-7Mn7x -)V) -6- [2- ( h U 7 )V0r o * 5\>l,) 7 x ~ )V] ^ > * Mtt ] /- 

HPLC (220 nm) MS 100 % (&&!« 5. 22 #) 
5 MS (APCI+, m/e) 358 (M+l) 
^M&\ 436 

6- [2- ( MJ 7 D/?JW7x ~ ;w -2-[3-(hU7Mn^^l/)7x - )V] < > 

* 

. HPLC (220 nm) 99 % mmmm 5. 43 
0 MS (APCI+, m/e) 408 (M+l) 
MM 437 

■ 

2- [3-(hU7MD^h^y)7x ~ ; W -6- [2- ( h >J 7 M O ^ ^) 7 x ~ Jl/] ^ 

HPLC (220 nm) mm 100 % (fcmmm 5. 49 #) 
5 MS (APCI+, m/e) 424 (M+l) 
MMM 438 

3- [6-[2-(h u y)]/3-u*^)V) 7x-;n^>y^ity-;i/-2— f j^^yy- h 

HPLC (220 nm) US. 99 .* (^P#^ 4. 92 ^) 
MS (APCI+, m/e) 365 (M+l) 
MWiffl 439 

2,6~t:7(3-^ h^~>7x-;W^>7^+)-y_; I/ 
HPLC (220 nm) US. 93 % ($&M 4. 97 #) 
MS (APCI+, m/e) 332 (M+l) 
440 

6-(3-^ h^->7x-Jl/)-2-7x-;^>7 , ^-^7*— )V 
HPLC (220 nm) #&& 98 X (««f^M 4. 95 #) 
MS (APCI+, m/e) 302 (M+l) 
tzIfcM 441 
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6- (3-* h^y 7 x ' JW -2- (3-^ 5 : i^7 1 " J|/) ^ >^Wy-Ji' 
HPLC (220 nm) mm 99 % (&J#TO 5, 20 #) 
MS (APCI+, m/e) 316 01+ 1) 
MMM 442 

6-(3-^ N^y7xnjW-2-(M h^v7x.-;i/)^>y^ij-y-;p 
HPLC (220 nm) jftg 98 X (fiJftRSIH 4. 94 #) 
MS (APCI+, m/e) 332 (M+l) 
MM 443 

2-(3,4-S>* h^y7xZ;W-6-(3-^ h+y7xr;W^>yt^1^^ 
HPLC (220 nm) ffiM 91 X (Umm 4. 67 #) 
MS (APCI+, m/e) 362 (M+l) 
HJSfll 444 

2-(2-* h+y7x-JV)-6-(3-^ h+y7irjV)/<>^1+!/-;i/ 
HPLC (220 nm) 93 X (ffi^K 4. 59 ^) 
MS (APCI+, m/e) 332 (M+l) 
445 

2-(3-7MD7xz;i/)-6-(3-/ h+y7x-;w^>»/W 4 /-;i/ 

HPLC (220 nm) MS 97 X (ft^lQ 5. 08 #) 
MS (APCI+, m/e) 320 (M+l) 
Hi 446 

6- (3-^ h ^ v 7 x ~)V) -2-[3-(h'J7Mn^^W7x-jW^>^ /^i+ \ /— 

;i/ 

HPLC (220 nm) fcfiflnoo X (flfcRMSFiB 5. 34 #) 

MS (APCI+, m/e) 370 (M+l) 

^J£#i|447 

6- (3-* h4y7xz;W-2-[3-(KU7MD^ h+y)7x-JW^>^W 

HPLC (220 nm) ®& 99 X (&j$B#|8! 5. 40 #) 
MS (APCI+, m/e) 386 (M+l) 
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MMM 448 

t 

3- [6- (3- ^ h * ^ y x - < > v*:**-!*- v*-;w-2-r )V\ ^ >y — h >J ;U 

HPLC (220 nm) MS 100 % (#J#R#|lfl 4. 80 #) 
MS (APCI+, m/e) 327 (M+l) 
5 m^MtVX^MM 256—271 ©flj&4&£ 2-(hU 7>;VX ~ JP) 7 7 > £ 
&ftU IPJ 398 ©JSi:?CTKT©iIfl 449-464 ©lT5-&&&£-fifcbfc. 

»J 449 

10 6- (2-7 u -2- [3- [ ( h u 7)]/-*u* ?)V) 7i-;w 

HPLC (220 nm) MS 96 % (fly#B£l8J 5. 41 20 
MS (APCI+, m/e) 362 (M+l) 
Mt&ffl 450 

2-[3-7;^D-5- ( h U 7 )V-*U *=?■)},) 7x-;V] -6- (2-7 U W^V^ty 

15 

HPLC (220 nm) MS 93 X (ftJWIW 5. 32 
MS (APCI+, m/e) 348 (M+l) 
'II451 

2-(3-ih^->7xr;W-6-(2-7 u;W^>y^ity-;i/ 

20 HPLC (220 nm) MS 98 % (ft^WflW 5. 06 ^) 
MS (APCI+, m/e) 306 (M+l) 
«J 452 

2- [3, 5- If 7. ( h »J 7Mn^fJW7x-JW-6-(2-7 U ;W ^>V^*=W/-;P 
HPLC (220 nm) MS 93 X (fiiJ#l#M 5. 55 ft) 
25 MS (APCI+, m/e) 398 (M+l) 

mmm 453 

2- (3, 5-y7J^P 7 x.n;l/) -6- (2-7 U )l/) ^ >y*^^V*-;V 
HPLC (220 nm) MS 95 51! (£&t«5.14#) 
MS (APCI+, m/e) 298 (M+l) 



t 
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/ 
t 

MffiM 454 

6- (2-7 U )V) -2- (3-7x ;^~>7x-jW^>yWy-Jl/ 
HPLC (220 nm) m& 100 8! («&M 5. 43 
MS (APCI+, m/e) 354 01+ 1) 
«J455 

6- (2-7 U )V) -2- (5-* 5 1 ;P-2-5 t X 31 )V) 1>VttVJ~)V 
HPLC (220 nm) ^ 100 % (ftJ#PS|tg 4.91 #) 
MS (APCI+, m/e) 282 (M+l) 
456 

10 2-(i-^>y77 >-2— r ;W -6- (2-7 U ;w i^/ttW—fr 

HPLC (220 nm) MSA 99 % (U&9$ffl 4. 95 ft) 
MS (APCI+, m/e) 302 (M+l) 
MMM 457 

2- (l-^>l/?t7x >-2-f M -6- (2-7 u ;W ^>V^i+\/-;i/ 

15 HPLC (220 nm) MS 100 % (#J$B#IS 5. 30 
MS (APCI+, m/e) 318 (M+l) 
Mti&W 458 

6- [6- (2-7 u;u)^>V^i+y-;i/-2-f u > 

HPLC (220 nm) 100 X 3. 51 #) 

20 MS (APCI+, m/e) 313 (M+l) 
Mt&W 459 

6- (2-7 U )!/) -2- (3- ~ h P 7 x ~ ;i/) ^ >y^1+y-;i/ 
HPLC (220 nm) US. 100 X (ftftftlHH. 82 &) 
MS (APCI+, m/e) 307 (M+l) 
25 HJSfd 460 

3- [6- (2-7 'j ;w ^>»/ W!/-;^h;w 7- u > 

HPLC (220 nm) Jftg 92 X (ft^l^m 3. 37 #) 
MS (APCI+, m/e) 277 (M+l) 
ftf 461 



•I 
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N- [3- [6- (2-7 "J )V) * > *JttW-)V-2-<1 ;W 7 x - ;W 7-fe h 7 ^ H 
HPLC (220 nm) mM 83 * (£&#« 4. 08 #) 
MS (APCI+, m/e) 319 (M+l) 
«M462 

5 N-[3-[6-(2-7U;0^>7 i ^Wy-^-2-'l';W7ai-;W^>X7^ F 
HPLC (220 nm) mM 86 5K (&f#l$ffl 4. 72 
MS (APCI+, m/e) 381 (M+l) 
^^1463 

N- [3- [6- (2-7 L) ;U) ^>y*^-^ > /-;i/-2--f ;!/] 7 x n )V\ ^^>^M>75F 
10 HPLC (220 nm) 92 X (&*#W4.16#) 
MS (APCI+, m/e) 355 (M+l) 
H«J 464 

n-x^;1/-n' -[3-[6-(2-7 u;i/)^>^^u-y-;P-2--r;i/] 7x-;i/] 

HPLC (220 nm) ®iM 95 * (^Rfffi 4. 16 #) 
15 MS (APCI+, m/e) 348 (M+l) 

m^mtLXMMM 256~271 <Dik£Mt l-7)V-*U 7x-Md 
£RU IIM 214 ©M«DTOT©^»J 465-480 ©^tl^^bfeo 
©^>^SfC/Si;T^^^fe§V^i->U^^ f ;i/^^A7P-7h7 > 77^--tCct§ 

20 Hffl^J 465 

6- (2- 7 P 7 x - ;V) -2- [3- [ ( h U 7 M U * ?-)V) ft]7xZJH^> V 

it7-;i/ 

HPLC (220 nm) 99 % (#^B#H 5. 56 #) 
MS (APCI+, m/e) 390 (M+l) 
25 ^0!) 466 

6-(2-7Mn7irjW-2-[3-7Ma-5-(b U 7;M-n^3MW7x-;i/K> 

HPLC (220 nm) $£^97 % (#81$ W 5. 46 #) 
MS (APCI+, m/e) 376 (M+l) 
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< 

«M467 

2-(3-Ih^->7i -;W -6-(2-7MD 7 xZJP) ^>^1)- > /-;i/ 
HPLC (220 nm) MS 96 % (&&P#H 5. 23 #) 
MS (APCI+, m/e) 334 (M+l) 
5 gffiW 468 

2- [3, 5-lfX (h U 7;W-n*^;W 7 x - JW -6- (2-7)l/t □ 7 x ~ JW ^ >V t+ 

HPLC (220 nm) MS 99 % (&jf P£Fb1 5. 68 #) 
MS (APCI+, m/e) 426 (M+l) 
10 »#!|469 

2-(3, 5-^7;^n7xn;i/)-6-(2-7;i/^D7xzi;i/)^>y^-ti-^-;i/ 

HPLC (220 nm) MS 100 % (&Jf I^E 5. 29 #) 
MS (APCI+, m/e) 326 (M+l) 
470 

15 6-(2-7MD7x -;i/) -2- (3-7x/^>7x ~;i/) ^ > l/*^ 
HPLC (220 nm) MS 100 X (fiy#H#IH 5. 57 00 
MS (APCI+, m/e) 382 (M+l) 
&Wft 471 

6- (2- 7 D 7 x - )V) -2- (5- ^ ^;U-2-5"X ~ )V) ^ > y -ttt *f-)l 
20 HPLC (220 nm) MS 99 X (fi^lSHa 5. 08 #) 
MS (APCI+, m/e) 310 (M+l) 
^Hf&#j 472 

2- a-^> v*7 5 >-2— r ;W -6- (2-y)i* o 7 x -;i/) ^> T^i+V-^ 

HPLC (220 nm) MS 97 X (ftft&M 5. 12 ft) 
25 MS (APCI+, m/e) 330 (M+l) 

mmm 473 

2- (M>»/ft7i >-2— r ;w -6- (2-7 jm-d 7i-ji) *-tf-v*-;i/ 

■ 

HPLC (220 nm) MS 100 X (#J#P#HI 5. 44 £0 
MS (APCI+, m/e) 346 (M+l) 
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m 474 

6-[6-(2-7;^P7xn;0^>y^U-»/-;i/-2-f M^.; \) y 
HPLC (220 nm) MS 99 * («i$P*1 3. 74 #) 
MS (APCI+, m/e) 341 (M+l) 
5 475 

6- (2- 7MD7x ~)V) -2- (3- - b P 7 x < > Jl, 
HPLC (220 nm) MS 100 X («^ffi4.99») 
MS (APCI+, m/e) 335 (M+l) 

■ 

MMM 476 

HPLC (220 nm) MS 97 X (ftttftHQ 3. 62 #) 
(APCI+, m/e) 305 (M+l) 
■»J 477 

N-[3-[6-(2-7^D7i-;0^>y^1+y-;H-'fW7x-;W7th7$ 
15 F 

HPLC (220 nm) MS 90 X 4. 28 #) 

MS (APCI+, m/e) 347 (M+l) 
»M 478 

. N- [3- [6- (2-7MD7x -J I/) ^ > l/-;i/-2~f JW7xZ;H^>X7$ 

20 H 

HPLC (220 nm) MS 87 X («J#H^ 4. 88 #) 
MS (APCI+, m/e) 409 (M+l) 
HJfiM 479 

N- [3- [6-(2-7^D7x-)W^> 1/ V — — f )W7x^]^^>7)l/ 
25 *>75 H 

HPLC (220 nm) MS 95 X (&mm 4. 35 #) 
MS (APCI+, m/e) 383 (M+l) 
■MM 480 
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N-X3\>m' - [3- [6- (2-7 M P 7 x.~)V) ^ > *J**rVJ-)\,-2~i M 7i^JW 



HPLC (220 nm) MS 96 ft (ftftftffl 4. 36 #) 
MS (APCI+, m/e) 376 (M+l) 

5 tti^mtLxmnm 273-281 (Dit&yot 2-(bU7 > 5M/x^;i/):7^>£ 

«M 398 ©^SCTCT^T©*^ 481-488 <Dfc£#/£-£j$t,fc. 

i;x^^^§ ^tti^ U 7 A 7 d 7 h if 7 7 ^ - 1: J; 



10 6- (2- 7 u ; W -2- (3-f y7a^->7i ^ > 

HPLC (220 nm) MS 95 % (Gffimffl 5. 25 #) 
MS (APCI+, m/e) 320 01+ 1) 
«#fl 482 

6- (2-7 u ;i/)-2-[3-K^>;M-^>) 7ac-;W^>7^-^ N /-;u 

15 EPLC (220 nm) MS 100 % (ftftftRI 6. 20 #) 
MS (APCI+, m/e) 362 01+ 1) 
483 

6- (2- 7 U ; W -2- [3- (3-^5 1 JV7b^y)7x ~JH ^ > VttW-)l> 
HPLC (220 nm) MS 100 % (£$N$|g 5. 83 
20 MS (APCI+, m/e) 348 (M+l) 

484 

2~[3-(~>7 UO=?)\,tt=y) 7x~;i/]-6-(2-7 U JW^>7*:t=H+7-;i/ 
HPLC (220 nm) MS 99 % mmnm 5. 66 #) 
MS (APCI+, m/e) 346 (M+l) 
25 £j&m 485 

2-[3-(->7 n7P t£;M h^v) 7xn;|/]-6-(2-7 u;i/)^> N /^i+7-;i/ 

HPLC (220 nm) MS 100 % (ftftftM 5. 25 #) 
MS (APCI+, m/e) 332 (M+l) 



JSM 481 



MM 486 
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2-[3-(^>v;^^s^)7x-;w r 6-(2-7U;i/)^>y^-y-V > -;i/ 

HPLC (220 nm) ,«100 % (&m$ffl 5. 36 #) 
MS (APCH, m/e) 368 (M+l) 
MMM 487 

5 [3-[6-(2-7'J;W^>^t^H--<;W7xy^y]S^ tert-7*5PJU 
HPLC (220 nm) ®M 99 % (&&P#M 5. 10 #) 

MS (APCH, m/e) 392 (M+l) 

^S£M488 

2- [3- [6- (2-7 U ;W ^ >V**VV-)V-2~< ;W7i^i/]-N-^^7th7 
10 5K 

HPLC (220 nm) ffift 97 % (^ifM 4. 06 #) 
MS (APCH, m/e) 349 (M+l) 

ftmmKtLTmmm 273-281 ®fc£*£&«0#o>K£jtt&«&u « 

M 214 ©77j£{^i;T^T©*ig^ 489-504 ©ftl^«*^fi6t&. ^-CDK, &ig 
ISM 489 

6-(2-7MD7x-;W-2-(3-fy7D^y7x-;W^>^ij-7-Jl, 
HPLC (220 nm) ffi&.lQQ % (^fTO 5. 47 #) 

20 MS (APCH, m/e) 348 (M+l) 

6- (2-y)U* D 7 jc -2- [3- ('S* i/)\,Or*c y)7i-J^>< /^-^+h » 
HPLC (220 nm) « 100 I ($}f flf ^ 6. 52 #) 
MS (APCH, m/e) 390 (M+l) 
25 HSSM491 

6- (2-7 7kt □ 7x-J|/) -2- [3- (3-* 5^7 b * J/) 7x"JW ^ > » /frd^ /- 
HPLC (220 nm) *fi&l00 X (W^CIO^) 
MS (APCH, m/e) 376 (M+l) 
MMM 492 
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2- [3- (z/ 7 O * >^)Vtty) 7 x -6- {2-7 D7x - ;W ^ 

HPLC (220 nm) MS 100 % (§M15.93^) 
MS (APCH, m/e) 374 (Mil) 

5 mmm m 

2- [3-(y ^ D h°JM h 7 ir jk] -6- (2-7 J^D 7 1 ~)V) K > 7 ^=H+- 

HPLC (220 nm) MS 100 % (^^#^5.46^) 
MS (APCH, m/e) 360 (M+l) 
10 «#I494 

2- [3- K>yJ^+y) 7 x -6- (2-7J^n7x ~ ;W ^ > y*:fr*1^./-;l/ 
HPLC (220 nm) MS 100 % (U&mM 5. 57 #0 
MS (APCH, m/e) 396 (M+l) 
495 

15 [3-[6-(2-7;i/^-P7x-;w^>y^-4 i itv-;i/-2-r;W7xy^r>/]im tert- 

HPLC (220 nm) MS 100 % (#ifl^K 5. 30 #) 
MS (APCH, m/e) 420 (M+l) 
^Jfifll 496 

20 2- [3- [6- (2-7 M □ 7 x n ;i/) ^>V*^^ % /-;U-2-f jV]7x/4 : v] 9- 

HPLC (220 nm) MS 97 % (£&tW4.23#) 
MS (APCH, m/e) 377 (M+l) 

■ 

497 

25 6- (2 ,4-y7MD7x ~)V) -2- (3-f 7 7*P tf* ~> 7 x n;|/) ^ > 7^1+7*-;]/ 
HPLC (220 nm) MS 100 X (ftftttlHI 5. 48 &) 
MS (APCH, m/e) 366 (M+l) 
HM$J 498 
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6-(2, 4-y7MD7i ~)V) -2- [3- ( A=£ 7x^W^> V~ 

)l 

HPLC (220 nm) $fc^ 100 % (&&R#Pb1 6. 49 #) 
MS (APCI+, m/e) 408 (M+l) 
HJS^ 499 

6- (2, 4-i^ 7Mo7i -2- [3- (3- ;* m)7i ^ > VHrttV 

■ 

HPLC (220 nm) 99 % 6. 10 ^) 

MS (APCI+, m/e) 394 (M+l) 
HMM 500 

» 

2- [3- (-> # o ^ yj-M* y) ? x -6-(2, 4-V7MD 7 i^;w ^>yt^ 

» 

HPLC (220 nm) ijS&fl? 100 X (##151151 5. 92 #) 
MS (APCI+, m/e) 392 (M+l) 
I»J 501 

2- [3-<^£ O 7°n fcfJl/* h*y) 7x^JV] -6- (2, 4-y7MP7 oc - ;W 

HPLC (220 nm) ijjfifg 100 X (&3#B^5.47#) 
MS (APCI+, m/e) 378 (M+l) 
502 

2-[3-(^>vM^y) 7xz;l/]-6-(2, 4-i?7M07i-;W^>yt+i+y- 

HPLC (220 nm) ftft 100 X («j^P#ra 5. 58 #) 
MS (APCI+, m/e) 414 (M+l) 

mm 503 

[3- [6- (2, 4-y7J^ D 7 x - )V) iy*tttt x J-)V-%-4 ^7x/ + ->] BBS 
tert-7*^;P 

HPLC (220 nm) WiM 100 % (fiy$P#H 5. 32 #) 
MS (APCI+, m/e) 438 (M+l) 
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IS^J 504 

2- [3- [6- (2, 4-v7;Vt □ 7x"JV) ^ >73- V*-;i/-2-f ;]/] 7 x / ^ v] -N- 
HPLC (220 nm) m& 100 X (&}#« 4. 30 #) 

♦ 

5 MS (APCI+, m/e) 395 (M+l) 

M 1 O^fe^CTOTOMM 505-588 (Dik&m&&f$.l>fc B ^©B£, ifr^K 

fee 

10 MUM 505 



15 2-(2-(2-* h^vXh^'»7x-;i/)-6-7xn;!/-lH— f 5^V[4,5-b] tf'J v> 



MS (APCI+, m/e) 346 (M+l) 
MM 507 

2- (2, 3-i?tHD-l ( M> V i/ >-6--T ;W -6-7 x -;p-m--r 5 ^ V [4, 5- 
20 b]t:Uv> 

HPLC (220 nm) Ufe 83 X (TOTO 3. 05 #) 
MS (APCI+, m/e) 330 (M+l) 
MM 508 

2- (Z-y)V*U 7 x ~;i/)-6-7 x -;i/-lH--f 5 ^/[4, 5-b] tf U ~7> 
25 HPLC (220 nm) ffift 96 X (ftftftlR] 3. 23 #) 
MS (APCI+, m/e) 290 (M+l) 
MM 509 

2-(3-7;M-0 7x-;W-6-(2-7 LUW-IH— T 5^V[4, 5-b] tf U 5» 
HPLC (220 nm) ^95 X (&&P#M3.13#) 



2- (2-* h4 1 ->7x-;l/)-6-7x-;WlH--f ^£V[4, 5-b] h°U5/> 
HPLC (220 nm) MS 94 % (Uftmm 3. 07 #) 
MS (APCI+, m/e) 302 (M+l) 



MM 506 



HPLC (220 nm) m& 99 % (Gffimffl 3. 24 #) 
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MS (APCI+, m/e) 280 01+ 1) 

mmm 510 

2- (2- 7 M u 7 x ~)V) -6- 7 x - ;w 1H — r 5 !*V [4, 5-b] tf U > 
HPLC (220 nm) *&&100 % ($km$m 3. 09 #) 
5 MS (APCI+, m/e) 290 (M+l) 
i0tJ511 



2- (2-7;M" D 7 x - -6- (2- 7 U ; W -lH-f 5 y >/ [4, 5-b] tf U ~7 > 
HPLC (220 nm) $6^100 % («&0^ 2. 98 #) 
MS (APCI+, m/e) 280 (M+l) 

2-(4-7;i/^D7x-;i/)-6-7x-;l/-lH-f 5^ s /[4, 5-b]tfU> ? > 
HPLC (220 nm) Jfcfie 99 % mmmffl3.Uft) 
MS (APCI+, m/e) 290 (M+l) 
«M 513 

■ 

15 2-(4-7MD7i-jW-6- (2- 7 U M -1 H~< =• ^ ^ [4, 5-b] tf' J -7 > 
HPLC (220 nm) 92 % (#8I$|18 3.01 #) 
MS (APCI+, m/e) 280 (M+l) 
m60y 514 

N- (3- (6- (2-^ h * 5/ 7 x -1H--T 5 *V [4, 5-b] tf U S? 7-2-f )W 7 x ~ )V) 
20 N,N-y^WS> 

HPLC (220 nm) *figF 99 % («^B#^2.81 ft) 

MS (APCI+, m/e) 345 (M+l) 

»M515 

2-(2-7MD7x-JW-6-(2-^h^y7x ~;V) -1H-- f 5 ^ V* [4, 5-b] tf U V > 
25 HPLC (220 nm) mgt 99 & 3. 20 ft) 

MS (APCI+, m/e) 320 (M+l) 
HlfE#l516 

2- (3- 7WD7x -)V) -6- (2- * V * 1/ 7 x~;i/) -1H--T S :?V [4, 5-b] tf U v > 
HPLC (220 nm) ft£ 99 X (ft^ffl 3. 20 #) 



• 
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MS (APCI+, m/e) 320 (M+l) 

2- (4-7M07x^)-6-(2-^ h*:/7 x.-)l)-\K-^ ^V[4, 5-b] tf U 5» 
HPLC (220 nm) MS 95 X mmmm 3. 08 #) 

* 

5 MS (APCH, m/e) 320 (M+l) 
HM0!I518 

N,N-^^^;WN-(3-(6-7x-;i/-lH--f 5 W[4, 5-b] tf U 5?>-2-f ;W 7i-jW 

HPLC (220 nm) MS 100 X (fi&N$M 2. 80 £-) 
10 MS (APCH, m/e) 315 (M+l) 

519 

N-(3-(6-(2-7 >J ;W-lH--f 5 ^ V*[4, 5-b] M U ^>-2-< ;W 7 x -;W-N, N-v?^ 
Jl/75> 

* 

HPLC (220 nm) MS 98 X (ft#l$|HJ 2. 58 #) 
15 MS (APCH, m/e) 305 (M+l) 
H»J 520 

3- (6-7x~;i/-lH— T5^V[4, 5-b] tTUS?>-2H > ;W^>V*~ h ij 
HPLC (220 nm) MS 98 X («?#« 3. 21 #) 

MS (APCH, m/e) 297 (M+l) 
20 521 

3- (6- (2-* h+">7x-;W-iH--f 5 ^y*[4, 5-b] tf U $?>-2~f ;W^>y*- h u 

HPLC (220 nm) MS 99 X 3. 20 #) 

MS (APCH, m/e) 327 (M+l) 
25 522 

2-(2-7MD7xZjW-6-(3-^ h*->7x^W-l'lH 5^V[4, 5-b]tfUv> 
HPLC (220 nm) MS 100 % (Uftmm 3. 15 #) 
MS (APCH, m/e) 320 (M+l) 
"1523 
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2- (3- D7i -6- (3-^ h+y7x - )V) -1H-- T 5 W [4, 5-b] b° U S> > 
HPLC (220 nm) MS 100 X (&&Bf K 3. 28 #) 
MS (APCI+, m/e) 320 (M+l) 
HWJ 524 

2- (4- 7 ^ D 7 x -6- (3- ;* h * v 7 x ~ ; W - 1H--T $ ^ V [4, 5-b] tf U S> > 



H» 525 

6-7 x Z.)V-2- (3- ( h U y)V* u X y x -1H-T 5 *V [4, 5-b] tf U z? > 
HPLC (220 nm) MS 93 * ({fc&fW 3. 61 ft) 
MS (APCI+, m/e) 340 (M+l) 
526 

i ♦ 

6- (2- 7 u Jl/) -2- (3- ( h U 7 □ ^ 5P; W 7 x - ;w -ih-< 5 y y [4, 5-b] t! u 5> 

HPLC (220 nm) MS 85 % (fi8#B$Ha 3. 58 #) 
MS (APCI+, m/e) 330 (M+l) 
HJSfll 527 

6- (2-* h * is 7X-JW-2- (3- ( h U 7;!^D * 7 x ~ )V) -1H— f ^ 7V 
C4, 5-b] If' J > 

HPLC (220 nm) MS 100 % ($&B#P B 1 3. 54 #) 
MS (APCI+, m/e) 370 (M+l) 



528 

2- (3- ^Jl/TJl/* - ;W 7 x ~ ;i/) -6- 7 x n;i/-l H-f 5 [4, 5-b] tf 'J V > 
HPLC (220 nm) MS 94 X («i#M 2. 98 ft) 
MS (APCI+, m/e) 350 (M+l) 
|»J 529 

6- (2-pt h 7i-JW -2- (3- (^ ^)VX)l* ~ ;|/) 7 x ~;U) -1H--T $ 7V [4, 5- 
b] tf'Jv> 

HPLC (220 nm) MS 99 X 2. 96 ft) 



HPLC (220 nm) MS 99 % ($mm$ 3.11ft) 
MS (APC1+, m/e) 320 (M+l) 
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* 

MS (APCI+, m/e) 380 (M+l) 
MMW 530 

6- (2-7 U )V) -2- (3- U3M1/7JM>~;W 7 x~;P) -lH-f ^ *V [4, 5-bJ tf U v > 
HPLC (220 nm) 99 % («}#« 2. 89 #) 
5 MS (APCI+, m/e) 340 (M+l) — 

i m 

n\ 531 

6-(2-7U;W-2-(3-(2-^ h+yxh+y) 7X-JW-1H--T 5^/[4, 5-b] t°U y 
> 

HPLC (220 nm) 89 % (fiU^IS 3. 00 #) 
10 MS (APCI+, m/e) 336 (M+l) 
llfl 532 

6- (2-7 U ;i/) -2- (4- (2-* h * ->X h *v) 7 i^W -1H--T 5 7V [4, 5-b] tf U 5? 
> 

HPLC (220 nm) ftftg 90 % (UWmm 3. 53 #) 
15 MS (APCI+, m/e) 336 (M+l) 

533 

2- (3-^*1) 7 7x-;W-6-7xz:;i/-lH-r 5^7 [4, 5-b] t? U 
HPLC (220 nm) 100 % (UWmm 3. 03 #) 
MS (APCI+, m/e) 357 (M+l) 

► 

20 MM 534 

6- (2- 7 u;W-2-(3- ; e;i,7}n>j 7 7x-;l/)-lH-T 5 ^7[4, 5-b] tf U v> 
HPLC (220 nm) ft£ 100 * ($f£B#^ 2. 92 #) 
MS (APCI+, m/e) 347 (M+l) 
MMM 535 

25 6- (2- 7 Jkfr □ 7 x -2- (3-^;!/^ U 7 7x~Jl/) -1H — f 5 7*7 [4, 5-b] tf U 

> 

HPLC (220 nm) « 100 % (&f#TO 3. 11 #) 
MS (APCI+, m/e) 375 (M+l) 
»!l 536 
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6- (2- 7 U )V) -2- (3- (l- tf d u i? n ; u) 7 x - ;W -IN 5 M [4, 5-b] hf U 9 J > 

HPLC (220 nm) 99 X (&&Pf W 3. 31 #) 
MS (APCI+, m/e) 331 (M+l) 

mmm 537 

5 6-(3-7U;W-2-(3-^ h^r->^x^;W-lH-T5^/[4,5-b]t!U^> 
HPLC (220 nm) £fcg 93 X (#}fP# M 2. 91 #) 
MS (APCI+, m/e) 292 (M+l) 
HJfefll 538 

2-(5-^fJV-3-7x^jV-H VttW U;W-6-7xn;V-lH--f 5^V[4, 5-b] 

10 tfDv> 

HPLC (220 nm) ^100 X (fia#B#NI 3. 38 
MS (APCI+, m/e) 353 (M+l) 
HJBfll 539 

6- (2-7 U ;W -2- (5-^^-3-71 -^-4-^ V rfr^D" 7 U )V) -1H— f 5 W [4, 5- 
15 b]tf<Jv> 

HPLC (220 nm) m& 100 X (fi^^M 3. 32 #) 
MS (APCI+, m/e) 343 (M+l) 
H»J 540 

6-7x-Jl/-2-(3-(2, 2, 2- h U 7MDIh+y) 7xn;W-lH--T 5 ^V[4, 5-b] 
20 fcfUS?> 

4 

HPLC (220 nm) 86 X (ftftl&IKJ 3. 53 #) 
MS (APCI+, m/e) 370 (M+l) 
541 

r 

6- (2- 7 U )V) -I- (3- (2, 2, 2- h U 7 M U X h * 7 x -1H-- f 5 [4, 5- 
25 b] tf U v > 

HPLC (220 nm) mM 92 X (ftttftM 3. 53 #) 
MS (APCI+, m/e) 360 (M+l) 
'!l 542 
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6- (2- 7MQ7x ~ )V) -I- (3- (2, 2, 2- h U □ X h * ~» 7 i-jW -1H-- < 5 

^/[4,5-b]trU^> 

HPLC (220 nm) fcfig 87 X (^NfK 3. 65 ft) 
MS (APCI+, m/e) 388 (Mil) 
5 mffiMSM 

2-(3-< V7'D^^-2-^^^7x-;i/)-6-7x-;i/-lH--r S^V [4, 5-b] tf U v 
> 

HPLC (220 nm) ij&S 99 % (#J#B#Rg 3. 45 #) 
MS (APCI+, m/e) 344 (M+l) 
10 HJ&M 544 

6- (2-7 U ;W -2- (3-< 7 7°P 4^7-2- * ^7 x n;W -lH-f 5 [4, 5-b] M U 

HPLC (220 nm) f&g 95 X (&j#Pf K 3. 37 #) 
MS (APCI+, m/e) 334 (M+l) 
15 HMM545 

6- (2- 7 P 7 x ~ )V) -2- (3~f 7 7 D $ * *>-2- * 7 x - 1 H-f 5 ^ 7 
[4, 5-b] tTU v ? > 

HPLC (220 nm) *fig 99 X fl# RQ 3. 54 ft) 
MS (APCI+, m/e) 362 (M+l) 
20 HJSM 546 

6- (2, 4- v 7 P 7 x - ; V) -2- (3->f 7 7° P # * ~>-2-^ 7 x - ; V) -1 H— f 5 
^7 [4, 5-b]H'Jy> 

HPLC (220 nm) ffift 96 % (ftftftffl 3. 62 #) 
MS (APCI+, m/e) 380 (M+l) 
25 HJfi^l 547 

2-(2-(2-^ h^>-7x-;i/)x^;W-6-7x-;P-iH--f 5y7[4,5-b]h°U^> 

HPLC (220 nm) Sffig 98 X (ft&ftM 3. 17 ft) 
MS (APCI+, m/e) 330 (M+l) 
flj 548 
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6- (2-7 U;W-2-(2-(2-^ ^*>7x-^)l^)-lH 5 7V [4, 5-b] tf'J v> 
HPLC (220 nm) MS 97 X (^B#M3.01^) 
MS (APCI+, m/e) 320 (M+l) 
III 549 

5 2-(2-(4-* h^^7xn;i/)X^;W-6-7x-;P-lH-1'5^V[4,5-b]tfU^> 
HPLC (220 nm) MS 94 X (fil^M 3. 13 5^) 
MS (APCI+, m/e) 330 (M+l) 
IJSW 550 

6- (2-7 U ;W -2- (2- (4-* h^>7 x -M X^;W -1H-- T 5 7V [4, 5-b] tf U 
10 HPLC (220 nm) MS 99 85 (fiH*P#W 2. 97 #) 
MS (APCI+, m/e) 320 (M+l) 
HJS^iJ 551 

2-(2-(3-* h+y7i^)xfJ!/)-6-7x-;HH-< 5 7VL4, 5-b] k''Jy> 
HPLC (220 nm) MS 89 % (fi^HtlS 3. 14#) 
15 MS (APCI+, m/e) 330 (M+l) 
|»J 552 

6-(2-7U;i/)-2-(2-(3-^ h^rv7x-;WX^;i/)-lH-rS^ % /[4,5-b]k°U v> 
HPLC (220 nm) MS 99 % (filftftlRI 2. 98 ft) 
MS (APCI+, m/e) 320 (M+l) 
20 »0O 553 

2-(2-(4-7 D □ 7xx;i/) X5^;W-6-7x-;i/-lH-^ 5 ^7*[4, 5-b] If U v> 
HPLC (220 nm) MS 96 % (^J#B#K 3. 33 ft) 
MS (APCI+, m/e) 334 (M+l) 

mmm 554 

25 2- (2- (4-7 □ □ 7xX;i/)X3MW-6-(2-7 «J ^-lH-f 5 TV [4, 5-b] tf U v> 
HPLC (220 nm) MS 100 % (fia*WHHI 3. 20 #) 
MS (APCI+, m/e) 324 (M+l) 
l»J 555 

2- (2- (2-7 □□7x-;i/)X5 1 ;U)-6-7xn;i/-lH-'1' 5 7V C4, 5-b] tf'J . 



* 
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s 

HPLC (220 nm) Jfifif 100 % (£&f M 3. 24 #) 
MS (APCI+, m/e) 334 (M+l) 
556 

2- (2- (2-7 n □ 7 x " X3\N/) - 6- (2-7 U )V) -1H--T 5 7V [4, 5-b] k° U v > 
5 HPLC (220 nm) iffi&iOO X («^IW3.10^) 
MS (APCI+, m/e) 324 (M+l) 
«M 557 

2- (2- (3-7 a □ 7 x - ;V) x^;v) -6-7 x - ;mh— r 5 7 s / [4, 5-b] h° U v > 

HPLC (220 nm) m& 96 % (&}#TO 3. Z\ ft) 
10 MS (APCI+, m/e) 334 (M+l) 

558 

2- (2- (3-7 P P 7x-;]/)X5MW-6-(2-7 U ;0-lH-f ^ 7V[4, 5-b] M U v> 
HPLC (220 nm) Jffig 96 % (^itM 3. 19 #) 
MS (APCI+, m/e) 324 (M+l) 
15 %Wfr\ 559 . , 

2-(2-(4-^^;i/7xX;l/)X^;W-6-7xX;i/-lH~1 > 5 7^/[4 ( 5-b]k:U S» 
HPLC (220 nm) ^99 % (UW^m 3. 26 #) 
MS (APCI+, m/e) 314 (M+l) 
MMM 560 

20 6-(2-7U;0-2-(2-(4-^^;i/7xx;Wx^;W-lH--r5 7V[4, 5-b] h°U ~7> 
HPLC (220 nm) 99 3! a£J#0#ffl 3. 13 ft) 
MS (APCI+, m/e) 304 (M+l) 
W\ 561 

2- (2- (3, 4-7 7 P P 7 x x; W X^;U) -6- 7 x ~)V- 1 H-f 5 7V [4, 5-b] fcf >J v > 
25 HPLC (220 nm) 87 X (ftj^i^WI 3. 47 ft) 
MS (APCI+, m/e) 368 (M+l) 
562 

2- (2- (3, 4-77 P P 7xx;Wx^;U)-6-(2-7 U ;W'-lH-f $7V[4, 5-b] tf U '7 
> 
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HPLC (220 nm) WS. 94 % (^Btffi 3. 38 #) 
MS (APCI+, m/e) 358 (M+l) 
IPJ 563 

4- (2- (6- 7 x -;W1H--T 5 ?V [4, 5-b] tf U ~7 >-2--f JW X^;i/) ^ > 7 X h >J ;P 
5 HPLC (220 nm) Mft 98 % (#J$I$IH 3. 03 #) 
' MS (APCI+, m/e) 325 (M+l) 

4 

MMM 564 

4- (2- (6- (2-7 U ;W -1H--T 5' ^V* [4, 5-b] tf U ~7 >-2-f JW X^;W ^> v /-h U 

10 HPLC (220 nm) ^ 100 X (fi^l^lBj 2. 88 #) 
MS (APCI+, m/e) 315 (M+l) 
HWJ 565 

2- (2- (4-7)l/t □ 7 x " JW IfJW -6- 7 1 - JH H-^f 5 [4, 5-b] tf U z?> 
HPLC (220 nm) 94 % (fiH^IW 3. 17#) 
15 MS (APCI+, m/e) 318 (M+l) 
. «M 566 

2-(2-(4-7M07x^Jl/)X^W-6-(2-7 U;W-lH--f 57V [4, 5-b] tf U S» 

* 

HPLC (220 nm) fftft 100 X O&ftPfPfl 3. 03 #) 

♦ 

MS (APCI+, m/e) 308 (M+l) 
20 ^5tS#!l 567 

6-7 x x;i/-2- (2- (4- (h>J7MD^ 7x-JW X5P;U) -lH-f 5 7* 7* [4, 5- 

* 

b]tf>>7> 

HPLC (220 nm) Jfignoo X (ff^W3.45^) 
MS (APCI+, m/e) 368 (M+l) 
25 568 

6- (2-7 U )V) -2- (2- (4- ( HJ 7 ;M" □ * 7 xXJ!/) X^;U) -1H-- f 5 7*7 
[4,5-b] t°U v> 

HPLC (220 nm) US. 90 % (UWmm 3. 34 #) 
MS (APCI+, m/e) 358 (M+l) 



<» 
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mmm 569 

6-7 irjH-(2-7i^k>^ □ 7°o tf;i/)-lH-< 5 ^V[4, 5-b] k° U v> 
HPLC (220 on) MS 100 % (fly#P#KI3.20'#) 
MS (APCI+, m/e) 312 (M+l) 
5 HJg^J 570 

6- (2-7 U )V) -2- (2-7i-Jk>^ D 7'D tf;W -lH-f 5 ^/ [4, 5-b] IfU 
HPLC (220 nm) MS 100 X (MUFI 3. 07 ^) 
MS (APCH, m/e) 302 (M+l) 
«M 571 

10 2- (2- (4— r 7 7° a tf;i/7x~;|/)X^;i')-6-7x-;i/-lH— f 5^V[4, 5-b] tf'J ^ 

HPLC (220 nm) MS 96 * 3. 57 #) 

MS (APCH, m/e) 342 (M+l) 
«#»J 572 

1 5 6- (2-7 U ;W -2- (2- (4— f 7 7°D tf;i/7 xx;i/) X^;P) -1H-- T 5 ^7* [4, 5-b] If U 

HPLC (220 nm) MS 80 X (ftftftM 3. 47 #) 
MS (APCI+, m/e) 332 (M+l) 

+ 

20 6-7x-;i/-2-(2-(2-^xr.;Wx^;0-lH— f 5^7[4,5-b] tf'J^7 
HPLC (220 nm) MS 100 % (#J#P#R8 3. 03 #) 
MS (APCI+, m/e) 306 (M+l) 
574 

6- (2- 7 U )V) -2- (2- X3\>W -1H-- 1* 5 ^7 [4, 5-b] fcf U v> 
25 HPLC (220 nm) MS 99 X (#J$l$ra 2. 88 80 

■ 

MS (APCH, m/e) 296 (M+l) 
H» 575 

2-(2-(4-X h^'>7xX;WX5 L ;U)-6-7xx;l/-lH-r 5 ^V[4, 5-b] tf U V> 
HPLC (220 nm) MS 100 % (^B#W 3. 27 8) 
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MS (APCI+, m/e) 344 (M+l) 
Hi 576 

2-(2-(4-Ih^y7x ~)V) 3&)V) -6- (2-7 U )V) -1 H-f 5 ^/ [4, 5-b] tf U v > 
HPLC (220 nm) MS 100 X (fil$l$N 3. 1 5 &) 
5 MS (APCI+, m/e) 334 (M+l) 

577 

2-(2-(4-~ h n 7 x - ;W ;W-5-7 1 - ;kiH-^>^ 5 7V-;i/ 

HPLC (220 nm) MS 100 X (#3$^ 3. 16 ft) 
MS (APCI+, m/e) 344 (M+l) 
10 578 

6-7 X-J1/-2- (2-7i-Jl/7'0 WW-IH— T S^V*[4, 5-b] tf U >>> 
HPLC (220 nm) MS 100 * (AUtH^RI 3. 20 ft) 
MS (APCI+, m/e) 314 (M+l) 
H»J 579 

15 6- (2-7 U;W-2-(2-7x-;i/7°D tf;p)-lH--f 5 7V [4, 5-b] tf'J v> 
HPLC (220 nm) MS 100 X (fiU*B#M 3. 05 ft) 
MS (APCI+, m/e) 304 (M+l) 
^JfiW 580 

6-7x-;i/-2-(5-7xn;i/^>^;i/)-lH--1' 5 [4, 5-b] tf' J v> 
20 HPLC (220 nm) MS 100 X (&J#P$ffl 3. 53 #) 
MS (APCI+, m/e) 342 (M+l) 

6- (2-7 U;W-2-(5-7x-;l/^>^;W-lH-f ^7V[4, 5-b] tf U V> 
HPLC (220 nm) MS 100 X (&&TO 3.41 ft) 
25 MS (APCI+, m/e) 332 (M+l) 
»0iJ 582 

2-(2-(4-7 h^>7xn;l/)X5 1 ;l/)-6-7x-Jl/-lH— f $7V[4, 5-b] tf U ~7> 
HPLC (220 nm) MS 99 % (fiU#l$|HJ 3. 62 #) 
MS (APCI+, m/e) 372 (M+l) 



WO 03/045929 



PCT/JP02/12264 



181 

MS&M 583 

2-(2-(4-^h+>>7i^l/)lfJW-6-(2-7 U;W-lH-f 5^l/[4, 5-b] tf U S J> 
HPLC (220 nm) MS 100 X (^JtW 3. 52 #) 
MS (APCI+, m/e) 362 01+ 1) 
HHM 584 

6-7i-;H-(2-(3, 4, 5- h U h^'>7x-Jl/)X^;W-lH-f 5 ^/[4, 5-b] k! 

HPLC (220 nm) UB. 100 % (&ftW 3. 01 ft) 
MS (APCI+, m/e) 390 01+ 1) 
^8609 585. 

6- (2-7 U;W-2-(2-(3, 4, 5- h U j* h+->7z-JW X^W-lH-'f 5^7 [4, 5-b] 
tf U v > 

HPLC (220 nm) 100 51! '(fiifiF^FM 2. 86 
MS (APCI+, m/e) 380 (M+l) 
586 

2- (2- (4-f y7"D#+">7i x;W X5^U) -6- 7 x X;i/-1H-T 5 ^7 [4, 5-b] h° U 

HPLC (220 nm) fjSfcS 92 % (&&W 3. 38 #) 
MS (APC1+, m/e) 358 (M+l) 
lift! 587 

6-(2-7U;i/)-2-(2-(4-^77'P^v7x-Jl/)x5 1 ;W-lH-r5y7[4 ) 5-b] k° 
Uv> 

HPLC (220 nm) MS 88 % (&&Bf fS3 3. 26 #) 
MS (APCI+, m/e) 348 (M+l) 
MMM 588 

6- (2-7 7 x x;|/) -2- (2- (4~f 7 7° D ~> 7 xX;U) X^jl/) - IBM" 5 
[4, 5-b] H U ~7 > 

HPLC (220 nm) ijSfcS 88 X (ftftftN 3. 40 4+) 
MS (APCI+, m/e) 376 (M+l) 
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MMM 589 

2- (2- (4-- h07x ~)\>) JLf-)V) -5-7 x ~ ;i/-M-^> W 5 (^iJSfj 
577 ©<b-&t/) (0.5 g) (50 ml) A°7v7A-Mlt (0. 1 

5 S£MJBEH£U ^i^lULT, 4-(2-(6-7xn;|/-lH-'r5^V[4,5-b]tfU^ 
>-2-f;i/)X^;i/)7-iJ> (0.44 g, 95 %) <Mffco 

'H NMR (DMS0-d 6 ) <5 2.96-3.12 (4H, m), 4.74 (2H, s), 6.49 (2H, d, J = 8.4 
Hz), 6.90 OH, d, J = 8.4 Hz), 7. 34-7.70 (5H, m) , 7.95-8.10 (1H, broad s), 

i 

* 

8.24 (1H, s), 8.42-8.60 (1H, broad s) ppm 
10 IR (KBr) v 3032, 1622, 1518, 1424, 1393, 764, 700 cm" 1 
HPLC (220 nm) MS 94 % ($mmm 2. 39 #) 
MS (APCH, m/e) 315 (M+l) 
590 

4- (2- (6- 7 x - H-f 5 £V [4, 5-b] hf U v >-l-4)V)3&)V)7~V> (MM 
15 W 589 ©ft-&#/) (25 mg) tilTKIt® (0.01 ml) t £ tf : > J 5? > * » 6 fl# 

»KX3MPTj*tHLfc. W«JP**«£, tttt (Na 2 S0 4 ) ft, U &fH£ 

MLT> N-(4-(2-(6-7xXJl/-lH-^5 7V[4,5-b] t° U v>-2--f ;i/)X3MU) 7 
x-JV)7th75H (22 mg, 78%) 
20 'H NMR (DMS0-d 6 ) <5 2.02 (3H, s), 3.12 (4H, s), 7.16 (2H, d, J = 8.7 Hz), 
7.34-7.49 (5H, m), 7.70 (2H, d, J = 8.7 Hz), 7.79-8.57 (2H, m), 9.80 (1H; 
s), 12.9 (1H, s) ppm 

IR (KBr) v 3293, 3032, 1659, 1539, 1387, 764 cm' 1 
HPLC (220 nm) MS 99 X (&mmffl 2. 75 ft) 
25 MS (APCH, m/e) 357 (M+l) 
%Wft 591 

EKfcnu> (0.5 g) £**>*;i/#>« (2 ml) {CftDTL, 120 tT? 1 IB* 

^u^xmm^tc zLommz, 2, 3-77$ / -6-7 x-;i/tfu vy m^m 

113 (DfcGyj) (0. 2 g) £ 3-* h^>M» (0. 17 g) £JP7L, 120 W 1 B# 
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SiX?Jl/-fh7kFP77> (3:1, v/v) TftfilLfco #8IJi£#ifo W8t 
(MgS0 4 ) II^EISL, 8r£l£»flfcbT* 5-7x-;U-2-(3-^ 
x-;P)-lH-r5^VC4,5-b]tfUv> (0.18 g, 55 %) 
5 'H NMR (CDC 1 3 ) 6 3.88 (3H, s), 6.97-7.02 (1H, m), 7.30-7.78 (8H, m), 
7.95-8. 20 (3H, m) ppm 

IR (KBr) v 3005, 2938, 1590, 1466, 1227, 762 .cm' 1 
HPLC (220 nm) 89 X (#J#Pf 2. 92 #) 
MS (APCIf, m/e) 304 (M+l) 
10 $mm 592 

6-7xy^v-2,3-b°U^>v75> (##^J 115 Ofb^tl) (0.2 g) 3-* 
h+^ill (0.08 g) fc**+5^ft^bU>'(5 ml) %*\Z$&ML* 140 "CT4 

T, »»i^-T>7kHD77> (3:1, v/v) -CffliBLfc. «B^7K?fc> 
15 (MgS0 4 ) ffl$«U gIML/T v 5-7i;^>-2-(3-^b 

^v7x-;i/)-lH-r$^V[4,5-b]k°U> ? > (0.04 g, 23 X) £#fc 0 

'H NMR (CDC 1 3 ) <5 3.87 (3H, s), 6.84 (1H, d, J = 8.8 Hz), 7.00 (1H, dd, J 

= 8.4, 2.4 Hz), 7.10-7.26 (3H, m), 7.30-7.44 (3H, m), 7.53-7. 73 (3H, m), 

8.08 (1H, d, J = 8.8 Hz) ppm 
20 IR (KBr) v 3009, 1590, 1490, 1227, 762 cm" 1 

HPLC (220 nm) MS 80 % (#8B#H3.29#) 

MS (APCI+, m/e) 318 (M+l) 

mmmtbxmmm 282-284 ©{t-&<t&£&a©#n >tt£as»ftu mm 
m 214 (DjsmzmvT&rFtommw 593-601 o^m^^tz. "torn. >&m 

MMW 593 

* 

2-(3-(2-> h*S>x 7 i-JW-6-7 x-M>7* ^!/-^ 

HPLC (220 nm) fcfcg 99 X (&m$m 4. 93 #) 
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MS (APCI+, m/e) 346 (M+l) 
594 

6-(2-7U;U)-2-(3-(2-^ h^->xh^i/)7x-;p)^>y^^y-;u 

HPLC (220 nm) m& 87 % (Uftmffl 4. 71 ft) 
5 MS (APCI+, m/e) 336 (M+l) . 

. 6-(2-7;M-P7x-;i')-2-(3-(2-^ h^>'Xh + y)7xr;W^>^W > /- 

HPLC (220 nm) m& 97 « ({&J3W1 4. 91 #) 
10 MS (APCI+, m/e) 364 (M+l) 
MMM 596 

4- (3- (6-7x-JK>yt+ity-JhH Jl/)7i/ + 7*^ >- h U ;V 

♦ 

HPLC (220 nm) iftft 99 X (^TO 4. 90 
MS (APCI+, m/e) 355 (M+l) 
15 ISfiJ 597 

4- (3- (6- (2- 7 U ;W ^ > */-)V-2-4 ;W7x/+y)7*^>-hU;i/ 
HPLC (220 nm) 95 X 4. 69 ft) 

MS (APCI+, m/e) 345 (M+l) 
»0O 598 

20 4- (3- (6- (2- 7 D 7 1 " Jl/) ^ > 7t =^ t >/- Jl/-2--f 7 x / ^ -» 7^ 

HPLC (220 nm) m& 98 % («j#^ 4. 87 ^) 
MS (APCI+, m/e) 373 (M+l) 

mmm 599 

25 2- (3- (3-(2-t;^ U / 1 h + y) 7 x- JW-6-7 x-JK>yt Wy-jV 
HPLC (220 nm) m& 95 % ({&}#« 3. 69 ft) 
MS (APCI+, m/e) 401 (M+l) 

6oo 

6-(2-7U;W-2-(3-(2- ; EJl/^Uyxh^-»7xn;W^>y^+)-^-;i/ 
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HPLC (220 nm) jffig 99 % (ft&RKI 3. 40 #) 

MS (APCI+, m/e) 391 (M+l) 

H»J601 

6- {1-7)1-* U 7 x -2- (3- (2-^;^ 'j;xh^y)7xz;W^> 1 / 
-)l 

HPLC (220 nm) ffiM 92 X (&&Pf K 3. 69 #) 
MS (APCI+, m/e) 419 (M+l) 
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